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1897     fFraser,  Duncan  Camming,  M.A., 

Royal  Insurance  Co.,  Liverpool. 

1895     fFulford,  Frederick  Wesley, 

Prudential  Assurance  Company, 
Holbom-bars,  E.C. 

1904  fGaler,  Frederic  Bertram,  B.A., 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  E.C. 

1905  +Geniuiill,  William, 

Transvaal.  Chamber  of  Jlines, 
Johannesburg,  South  Africa. 

1901  fGibson,  Rev.  John  Paul  S.  R.,  B.A. 

Hohnesdale,  Brooklands-a  venue, 
Cambridge  {Reinstated,  1905). 

1902  fGillies,  George, 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1887       Gillison,  John  Brotch,  F.F.A., 

National  Mutual  Life  Association 
of  Australasia,  5  Cheapside,  E.c. 
1878       Gordon,  Charles,  F.F.A., 

South  African  Mutual  Life 
Assurance  Society,  Cape  Town, 
South  Africa. 

1901  fGordon-Smith,  Randolph,  F.F.A., 
Scottish  Amicable  Life  Assur. 
Soc.,3o  St.  Yincent-pl.,  Glasgow. 

1882     fGraham,  James,  F.F.A., 

Australian  Widows'  Fund  Life 
Assurance  Society,  Collins-street- 
tcest,  Melbourne,  Australia. 

1904  fGrant,  Milton  Daniel,  B.A., 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1905  fGi'een,  George,  M.A., 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1886       Gunn,  Niel  Ballingal,  F.F.A., 

Scottish  Widows'  Fund  and  Life 
Assurance  Society,  9  St.  Andrew- 
square,  Edinburgh. 

1864       Harben,  Sir  Henry, 

Prudential  Assurance  Company, 
Molborn-bars,  E.C. 

1880     fHardy,  George  Francis, 

7  Broad-street  Souse,  E.C. 


Date  of 

becoming 
a  Fellow. 

1870 


1893 


189: 


1879 


1888 


1896 


Under 
the 

Charter. 

1883 


1874 


1898 


1899 


1888 


1890 


1871 


1906 


1894 


tHardy,  Ralph  Price,  F.F.A., 

61  Addison-road,  W. 

tHarris,  Arnold  Stoughton,  M.A., 
Clerical,  Medical  Jr  General  Life 
Assurance  Society,  36  Park-row, 
Leeds. 

tHart,  James  Robert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.C. 

Harvey,  Clms.  J., 
Colonial  Life  Insurance  Co.  of 
America,  Jersey  Citii,  N.J., 
U.S.A. 
■{■Hemming,  Arthur  George,  F.S.S., 
London  Assurance  Corporation, 
7  Royal  Exchange,  E.c. 

t Henderson,  Robert,  B.A.,  F.A.S., 
Equitable  Life  Assurance  Soc.of 
the  United  States, 120 Broadway, 
Xew  York,  U.S.A. 

Hendriks,  Frederick,  F.S.S., 
7  J'ica rage-gate,  Kensington,  w. 

Hewat,  Archibald,  P.F.A., 
Edinburgh  Life   Assurance   Co., 
22  George-street,  Edinburgh. 

fHigham,   Charles    Daniel,  F.A.S., 
(Past-President,  1900-2), 
London    Life   Association,  Ltd., 
81  King  William-street,  E.C. 

t  Hodgson,  William  Horsford, 
Law    Life    Assurance    Society, 
187  Fleet-street,  E.C. 

fHolliday,  John,  M.A.,  F.S.S., 
Rua  Santa  Luzia,  37,  Cai.va  de 
Correo,  J03,  Rio  de  Janeiro. 

fHopkins,  William  Raynes, 

London  and  Lancashire  Life 
Assur.  Co.,  66  <J"  67  Cornhill,  e.C. 

fHovil,  Lewis  Frederick, 

National  Provident  Institution, 
48  Gracechurch-street,  E.C 

fHughes,  William,  F.A.S. 

(Past-Pbesidext,  1902-4), 

62  Palace-road,  Tulse-hill,  s.W. 

tHumphreys,  Henry  Thompson, 
Sun     Life     Assurance    Society, 

63  Threadneedle-street,  E.C. 

fHutcheson,     William     Anderson, 
F.F.A.,  F.A.S., 

Mutual  Life  Insurance  Company 
of  Neio  York,  Nassau-street,  New 
York,  U.S.A. 


FELLOWS. 


Those  marked  t  ore  FeUem 


Dated 
becomin:: 
:i  Fellow. 

1893 


fHutton,  William,  F.F.A., 

Scottish   Amicable    Life    Asstir. 

Society,    35    >S7.    Vincent-place, 

Glasgow. 
1903     +Jarman,  William  Bees,  B.A., 

National  Debt  Office,  e.c. 
1869     +Justican,  Edwin,  F.S.S., 

Gresham  Life  Assurance  Society, 

St.  Mild  red' s-house.  Poultry,  e.c. 
1906     fKelham,  Cyril  Stephen, 

Prudential  Assurance  Company, 

Holborn-bars,  e.c. 
1902     fKeneliingtoii,  Charles  William, 

Prudential  Assurance   Company, 

Holborn-bars,  E.C. 

1S97     +  Kentish,  Owen, 

Economic  Life  Assurance   Soc, 

6  Neto  Bridge-street,  E.c. 
1874     +King,  George,    F.F.A.,    F.A.S. 

(Lectueer), 
15  Walbrook,  e.c. 

1887     +Kyd,  Thomas,  F.F.A.. 

Northern    Assurance    Company, 
1   Union-terrace,  Aberdeen. 

1882       Lancaster,  Sir  William  John, 

South  Lynn,  Putney-hill,  s.w. 

lv.1 1  fLaughton,AIexanclerMillarJF.F.A., 
National  Mutual  Life  Assoc,  of 
Australasia,  Limited,  Corner  of 
Collins  and  Queen-streets,  Mel- 
bourne, Australia. 

1887     t Lemon.  William  Kent,  Barrister- 
at-Law, 
1  Yanbruyh-terrace,  Blackheath, 
*.E. 

1896     tLevine,  Abraham,  M.A., 

Alliance    Assurance     Co.,    Ltd., 
Bartholomew-lane,  E.c. 

1896     fLewis,  John  Norman,  F.F.A., 

London  Assurance  Corporation, 

7  Royal  Exchange,  E.c. 
1892     fLidstone,  George  James, 

Equitable  Life  Assurance    Soc, 
Mansion-house-street,  E.C. 
1901     fLittle,  James  Fulton, 

Mutual  Life  Association  of  Aus- 
tralasia, Perth,  West  Australia . 

1899       Low,  George  Macritchie,  F.F.A., 
Scottish    Equitable   Life   Assur, 
Society,  28   St.  Andrew-square, 
Edinburgh. 

1S90     tLutt,  Harold  Edward  William, 

Northern    Assurance    Company, 
60  4-  61  London-wall,  e.c. 


Date  of 
becoming 
a  Fellow. 

1898 


fMacaulay,  Thomas  Bassett,  F.A.S. , 
Sun      Life     Assurance     Co.    of 
Canada,  Montreal,  Canada. 
1874-       McClintock,  Emory,  F.A.S., 

Mutual  Life  Insurance  Company 
of    New     York,      New      York, 

r.s.A. 

1894     tMcDonald,  John, 

Prudential  Assurance  Company, 

Holborn-bars,  E.C. 
1883     fMcGowan,  James,  B.A., 

The  Treasury,  Cape  Town,  South 

Africa. 
1885       Mackenzie,      Alexander       George, 
F.F.A.. 

29      Chester-terrace,      Regent's- 

park,  x.w. 

1900  fMacnaghten. Steua it  Edye,  A.C.A., 

Equity  fy  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-ftelds,  W.C. 

1901  fMacphail,  Donald,  F.F.A., 

Yorkshire    Insurance    Company, 
Cape  Town,  South  Africa. 

1870     tManly,    Henry    William,    F.A.S. 
(Past  Phesidext,  1898-1900), 
Glenthorne,  157,  Highbury  New- 
park,  >~. 

1890  f  Marks,  Geoffrey  (Libbabian), 
National  Mutual  Life  Assur.  Soc, 
39  King-street,  Cheap-side,  e.c. 

1900     fMarr,  Vyvyan.  F.F.A., 

Edinburgh   Lift-  Assurance  Co., 
22  George-street,  Edinburgh. 

1902  tMay,  Basil, 

Royal    "Exchange   Assur.   Corp., 

Royal  Exchange,  E.C 
1897     tMay,  George  Ernest, 

Prudential  Assurance  Company, 

Holborn-bars,  E.C 
1906     tMay,  Walter  Thomas, 

Liverpool  and  London  and  Globe 

Insurance  Co.,  1  Cornhill,  e.c 

1897     tMiller,  Neville, 

London  Assurance    Corporation, 
7  Royal  Exchange,  B.C. 

1905     fMilligan,  Charles  Livingstone, 

Alliance  Ass.  Co., Ltd. (Provident 
Life  Fund),  50  Regent-street,  w. 

1893     fMilner,  John  William, 

North  British  St  Mercantile  In  sur. 
Co.,  61  Th  read  neediest  reet ,  E.C 

1892     fMilton,  Henry,  M.A., 

Law      Debenture      Corporation, 
Ltd.,  41  Threadneedlesfreet,  E.C 


FELLOWS. 


Those  marked  t  are  Fellows  by  Exami 


Date  of 
dooming 
a  Fellow. 

1899 


fMoir,  Henry,  F.F.A.,  F.A.S., 

Provident    Savings  Life  Assur. 
Soc.,  346  Broadway,  Sew  York, 
U.S.A. 
1890     fMolyneux,  Arthur  Ernest, 

Provident  Clerks'  and  Genera/ 
Mutual  Life  Assurance  Assoc, 
27  \  29  Moorgate-streef,  E.c. 

1901     fMoorhouse,  Alfred, 

Friends'  Provident  Institution, 
Bradford,  Yorksh  ire. 

1896     fMoran,  Joseph  Flack, 

Reversionary  Interest  Society, 
30  Coleman-street,  E.c. 

1900  fMorgan,  Benjamin  Charles,  M.A., 

Commercial  Union  Assur.  Co., 
24,25  4'  26  Comhill,  e.c. 

1895     tauter,  Percy, 

New  Zealand  Government  Life 
Insurance  Department,  Wel- 
lington,  Sew  Zealand. 

1888     fXash,  Willie  Oscar, 

Lax-  Reversionary  Interest  Soc, 

Limited,    Tha  net-house,    231     & 

232    Strand   {opposite    the   Law 

Courts),  w.c. 
1906     fXeill,  Samuel  Bennett, 

Chi, in    Mutual    Life    Insurance 

Co.,  Shanghai,  China. 
1883       Xeison,  Francis  G.  P.,  F.S.S., 

19  Abingdon-st.,  Westminster^ ay. 

1888     fNewman,  Philip  Lewin,  B.A., 

Yorkshire  Insurance   Co.,    York. 

1865       Newton,  Algernon,  M.A., 

c  o  London  ^V  West  minster  Bank, 
94  Jr  96  High-st.,  Kensington,  w. 

1887     fXightingale,  Harry  Ethelston, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.c. 

1903     fNorris,  Charles  Arthur, 

National  Mutual  Life  Associa- 
tion of  Australasia,  Limited, 
Melbourne,  Australia. 

1901  fXorton,  William  Ernest, 

National  Provident  Institution, 
48  Graced/ urch-sf  reef ,  E.C. 

1905     +0akley,  Henry  John  Percy, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1 899     fParker,  Robert  Peter, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.C. 


Date  of 
becoming 
a  Fellow. 

1864 


1905 


1891 


D  mler 

the 

Charter. 


1891 


1903 


1899 


1897 


r.xo 


1902 


1904 


1898 


1905 


1888 


1882 


1898 


Pearson,  Arthur, 
Betchworth-hov.se,      The     Bank, 
High  gate,  >". 

fPenman,  William,  Jr., 

Atlas  Assurance  Company,  92 
Cheapside,  E.C. 

fPhelps,  William  Peyton,  M.A., 
Equity  and  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn- fields,  w.c. 

Priestley,  John  George, 
-14   St.    German' s-road,    Forest- 
hill,  S.E. 

iPulley,  William  Pritchard, 
Norwich   Union  Life  Insu r,   - 
714"  72  King  William-st.,  e.c. 

fliae,  Joseph, 

Finance  Department,  Town-hall, 
Upper-street,  K. 

f  Raisin,  Arthur  Herbert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.c. 

fRees,  Martin, 

Law  Reversionary  Interest  Soc, 
Limited,  Thanet-house,  231  Sf 
2^2  Strand,  (opposite  the  Law 
Courts),    W.C. 

tReeve,  Charles  Ernest, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 

fRichmoiid,  George  William, 

Scottish  Widows'  Fund  and  Life 
Assur.  Society,  2S  Comhill,  E.C. 

f  Rietschel,  Hermann  Julius, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  ex. 

fRobinson,  George  Frederick, 
Legal  and   General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

fRobinson,  Hugh  Thomas  Kay, 
Clergy  Mutual  Assur.  Soc,  2  ti[  3 
The  Sanctuary.  ;..\v. 

fRusher,  Edward  Arthur,  F.S.S., 
Prudential  Assurance  Company, 
Molborn-bars,  e.c. 

f  Ryan,  Gerald  Hemmington.F.A.S., 
(Teeasueee), 
Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

fSalmon,  Richard  George,  F.S.S.. 
Sun     Life     Assurance     Society, 
63   Threadneedle-street,  E.C. 


FELLOWS. 


Those  marked  t  are  Fellows  by  E 


Date  of 
becoming 
a  Fellow. 

1883       Saunders,  Harris  Charter  Liudon, 
F.R.A.S., 
"  Marquise,"  Twickenham. 

1886     fSchooling,  Frederick,  F.A.S. 
(Vice-Pbesidext), 
Prudential  Assurance  Company, 
Solborn-bars,  e.c. 

1901     iSearle,  George  Morley, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  e.c. 

1901     +Sharman,  William  Charles, 

Prudential  Assurance  Company, 
Solborn-bars,  e.c. 

1905  tSherriff,  Francis  Henry, 

Provident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  ..y  29  Moorgate-street,  E.c. 

1896  fSini,  William  Ahernethy,  F.F.A., 
Scottish  Union  and  National 
Insurance  Co.,  35  St.  Andrew- 
square,  Edinburgh. 

1875     fSmither,  Arthur, 

Inces,  Scaynes-hill,  Say  ward' s- 

heafh. 

1881     tSomerville,  William  Finlay, 

Liverpool  and  London  and  Globe 
Insurance  Co.,  1  Dale-street, 
Liverpool. 

1877     fSorley,  James,  F.S.S.,  F.R.S.E., 
82  Onslow-gardens,  s.w. 

1898     ISpencer,  John 

(Sub- Editor  of  Journal), 

English  and  Scottish  Law  Life 
Assurance  Assoc,  12  Waterloo- 
place,  s.w. 

1891     +Sprague,    Alfred    Ernest,    D.Sc, 
M.A.,  F.l'.A.. 
Edinburgh   Life  Assurance    Co., 
22  George-street,  Edinburgh. 

1857       Sprague,     Thomas     Bond,    M.A., 

LL.D..     Hon.  F.F.A.,     F.S.S., 

F.R.S.E.    (Past     Pbesidext, 

1882-86), 

29  Buckingham-ter.,  Edinburgh. 

1906  fSpurgeon,  Ernest  Frank, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1896     fStahlschmidt,  Louis, 

St.  John's  College,  Agra,  India. 

Under      Stevens,  Charles, 
the  ' 

Charter       Aberdeen  So.,  Preston,  Brighton. 


Date  of 
becoming 

a  Fellow. 

1888  Stewart,  John,  F.F.A., 

City  of  Glasgow  Lif-  Assur.  Co., 
30  Renfield-st  reet ,  Glasgow. 

1906     fStewart,  Lionel  William, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 

1898       Stirling,  Robert,  F.F.A.. 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  E.C. 

1892     fStraker,  Edward  Robert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard -street,  E.C. 

1878     fStraker,  Frank  Arthur, 

Legal  mid  General  Life  Assur. 
Society,  10  Eleef-street,  E.c. 

1902     fStrong,  William  Richard, 

London  Guarantee  ,.\'  Accident 
Co.,  61  Moorgate-street,  e.c. 

1884     tStuart,  John  Moody,  F.F.A., 

Leeds  Permanent  Benefit  Build- 
ing Society,   Victoria  -  buildings, 

Park-lane,  Leeds. 

1900  fSutherland,  John,  M.A., 

Australasian     Temperance    and 

General  Mutual  Life  Assurance 
Society,  Swanst  on- street,  Mel- 
bourne, Australia. 

1906     tSymmons,  Frank  Percy, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1889  fTarn,  Arthur  Wyndham, 

Guardian  Assurance  Company, 
28  King-street,  Covent-garden, 
W.C. 

1887       Teece,    Richard,    F.F.A.,    F.A.S. , 
F.S.S., 

Australian  Mutual  Provident 
Society,  Sydney.  Australia. 

1872  Templetou,  Col.  John  M.,  C.M.G., 
National  Mutual  Life  Associa- 
tion of  Australasia,  Melbourne, 

Australia. 

1864     fTerry,  James, 

Semlee,  Lyme  Regis,  Dorset. 

1889     fThiselton,  Herbert   Cecil,   F.F.A.. 
F.A.S., 
Commercial      Union     Assurance 
Co.,  24,  25  <$•  26  Comhill,  e.c. 

1901  fThodey,  Robert, 

Australian  Mutual  Provident 
Society,  Sydney,  Austral  in . 


FELLOWS. 


Those  marked,  t  are  Felloivs  l>i  Examination. 


Date  of 
becoming 

a  Fellow. 

1893     fTliomas,  Ernest  Charles, 

Gresham  Life  Assurance  Society, 
St.  Mild  red' s-house,  Poultry,  e.c. 

1890  fTliomas,  Robert  Arthur  Caradoc, 

Pelican  and  British  Empire  Life 
Office, YZ  Dalhousie-sq., Calcutta. 

1905     t'ihompsou,  Thomas  Percy,  B.A., 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

1895     "(-Thomson,  Herbert  Archer,  B.A., 
Umberslade,   Boscobel-road,    St. 
Leonard' s-on-Sea. 

1893  fThorne,  Alfred  Charles, 

Equity  Sf  Law  Life  Assur.  Soc, 
18  Lincoln'  s-inn-Jields,  w.C. 

1891  fTilt,  Robert  Ruthven, 

General  Reversionary  4"  Invest- 
ment Co.,  Ltd.,  26  Pall-mall,  s.w. 

1902     fTinner,  Thomas, 

Comptroller's  Depart.,  London 
County  Council,  Spring -gardens, 
s.w. 

1S81     fTodd,  George,  M.A. 

(Vice-President), 
Economic  Life  Assurance  Society, 
6  New  Bridge-street,  E.c. 

1894  fTodhunter,  Ralph,  M.A., 

University  Life  Assur.  Soc, 
25  Pall-mall,  S.w. 

1899     fTrouncer,  Harold  Moltke,  M.A. 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1878      Turnbull,  Andrew  Hugh,  F.F.A., 
F.R.S.E., 

18  Whitehouse-loan,  Edinburgh. 

1889       Wallace,  Thomas,  F.F.A., 

North  British  4'  Mercantile 
Insurance  Co.,  64,  Princes-street, 
Edinburgh. 

1905  fWandless,  John  Robert, 

Canada  Life  Assurance  Co., 
14  King  William-street,  E.C. 

1906  fWares,  Harold  Wallace, 

Yorkshire  Insurance  Company, 
York. 

1888  tWarner,SamuelGeorge(Hox.SEC.), 
Law  Union  §  Crown  Insur.  Co., 
126  Chancery-lane,  W.C. 

1893     fWatson,  Alfred  William, 

Manchester  Unity  Friendly  Soc, 
Nottingham. 


Date  of 
becoming 
a  Fellow. 

1895     fWatsou,  James  Douglas,  F.A.S., 

English  Sf  Scottish  Law  Life  Assr. 

Assoc,  12  Waterloo-place,  S.W. 

1901  +  Weatherill,  Henry, 

National  Debt   Office,  E.C. 
1880     fWhittall,  Win,  Joseph  Hutchings, 
F.A.S., 
15  St.  James's-sq.,  S.W. 

1905  fWilson,  John  Sydney, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1864       Wilson,  Robert, 

44  Talfourd-rd.,  Camberwe!l,S.E. 

1888     fWilsou,  Robert,  Jr., 

General  Assurance  Company, 
103  Cannon -street,  E.c. 

Under       Winser,ThomasBoormau,F.R.G.S., 

tlie  II    -!>    XT    O 

Charter.  I.R.N.S., 

81  Shooter's-hill-road,  Black- 
heath,  S.E. 

1899     fWinter,  Arthur  Thomas, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.C. 

1897     fWintle,  Lancelot  Andrewes, 

Economic  Life  Assurance  Soc, 
6  New  Bridge-street,  e.c 

1904  f  Wood,  Arthur  Barton,  B.A.,  F.A.S., 
Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1884     fWoods,  Ernest,  F.A.S. 
(Vice-President), 
Guardian    Assurance   Company, 
11  Lombard -street,  E.C. 

1902  fWoolmer,  Alfred  Henry, 

Star    Life    Assurance     Society, 
32  Moorgaie-street,  e.c. 
1902     fWorkman,  William  Arthur, 

Equitable  Life  Assur.  Society, 
Mansion-house-street,  E.C. 

1902     fWorthiugton,  William, 

Boyal  Insurance  Co.,  Liverpool. 

1875     fWyatt,  Frank  Bertraml,  F.A.S. 
(President), 
Clergy  Mutual  Assurance  Soc, 
2  Sf  3*  The  Sanctuary,  S.W. 

1906  f  Young,  Arthur  Stanley, 

Metropolitan     Life     Assurance 

Society,  13  Moorgafe-slreet,  e.c 

187-4       Young,     Thomas     Emley,     B.A., 

F.R.A.S.,  F.A.S.   (Past-Pees., 

1896-8), 
108    Evering-road,    Stoke   New- 
ingfon,  N. 


ASSOCIATES. 


77,,,..    ,,.,,   ..    -j  or  :;  /,,..  ..,•  three 

d  (2)  /•"'.•'.  '■■  fAe  ljye 

Date  Of 

bei  anting  an 
Associate 

L900     -  Adams,  Cecil  Francis, 

New     Zealand    Insurance     Co., 

Accident    Branch,     Palmerston 

North,  New  Zealand. 
1905  <->  Ackmsoii,  William,  F.F.A., 

ScottishAccident  Life  St  Genera/ 

Insurance  Co.,  Ltd.,  115  George- 

street,  Edinburgh. 
186!'     2  Adey,  Theodore  Henry, 

Scottish    Provident    Instil  olio,:. 

17  King  William-street,  e.c. 
1809     -  Ansel],  George  Frederic, 

National  Belt  Office,  E.c. 

1904  ;  Ashley,  Charles  Henry, 

British  Widows'  Assurance  Co., 
1  Old-street,  E.C. 

1883     -  Ashley,  John  Geo.,  M.A., 

War  Office,  B.w. 
1901     -  Ashton,  William  Richard, 

Commercial    Union    Assur.    Co.. 

24,  25  %  26  Cornhill,  e.c. 
1901     ":  Atkins,  Leonard  George, 

Law  Union  Sf  Crown  Insurance 

Co.,  126  Chancery -lane,  w.c. 
1881     ':  Ayling,  Charles  Stephen, 

Commercial    Union   Assur.    Co., 

2»j  New  Bridge-street,  E.c. 
1903     ;  Bain,  William  Algernon, 

Manufacturers'   Life  Insurance 

Co.,  Toronto,  Canada. 

1903  -Ball,  Sidney  Robertson, 

English  and  Scottish  Lac:  Life 
Assurance  Association,  12  li  'aler- 
loo-place,  s.vr. 

1905  -  Barford,  Frederick  William,  M.A., 

The  High  School,  Berth,  West 
Australia. 

1904  -  Barrett,  William  Goodsmau, 

United  Kingdom  Temperance 
and  General  Provident  Institu- 
tion, 1  Adelaide-place,  London- 
bridge,  e.c. 

1885       Barton,  Arthur, 

Bogal  Insurance  Company, 
Maidstone. 

1894     :;  Barton,  Robert  Whitchurch, 

Clerical, Medicaid  General  Life 
Assurance  Society,  26  Mosley- 
streef ,  Newcastle-on-Tyne. 

1<X'3     ':  Baxter,  Edwin  Herbert. 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 


of  tin  four  Examinations  './tin   Institute, 
■laws  from  tfo   Examinations  in   1  tl. 

Date  of 

Incoming  an 
A;.soiint«. 

1901     -  Benjamin,  Stanley  O., 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1881        Birks,  Edmund  Alfred, 

Yorkshire  Insurance  Co.,  York. 

1906     -Blake,  Francis  Seymour, 

London  County  Council,  Spring- 
gardens,  S.W. 

1906  -Blehl,  Ernest  M.,  A.M.,  A.A.S.. 
Philadelphia  Life  Insurance  Co., 
North  American  Building, 
Philadelphia,  Pa.,    U.S.A. 

1898  <-  Blount,  Edward  Thos.  J.,  F.F.A., 

F.S.S., 
Standard    Life    Assurance    Co., 
Shanghai,  China. 

1906     -  Boag,  Harold, 

14  Avondale-terrace,  Gateshead. 

\s~:\     -  Boon,  Gerald  Inglis. 

United  Legal  Indemnity  Insur. 

Soc,  Limited,  222  Strand,  w.c . 
1906     2Borrajo,  Edward  Joseph  William, 

Prudential  Assurance   Company, 

Holborn-bars,  e.c. 

L889  -  Bremner/rhomas  William,  F.F.A., 
Mutual  Life  Insurance  Co.  of 
New   York,  Sydney,  Australia. 

1905  ■-'  Brodie,  Robert  Baynal.  F.F.A., 

.Scottish  Provident  Institution, 
6  St.  Andrew-sq.,  Edinburgh. 

1906  •-  Bromby.  Wilfrid, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1896    -  Brown,  George  Andrew  (Atoitob), 

Clerical,  Medical  dr  General 
Life  Assurance  Society,  1  King 
William-street,  e.c 

1899  -  Brown,  Harold, 

Scottish  Union  and  National 
Insurance  Co.,  3  King  William- 
street,  E.C. 

1886       Buckley,  Thomas  John  Wesley, 

9  St  Andrew-street,  llolborn- 
circus,  E.C. 

1882       Burke,  David,  F.S.S., 

Soya!  Victoria  Life  Insur.  Co., 
Montreal,  Canada. 

1900  -  Burnley,  Isaac, 

Australian  Mutual  Prow  Society, 
Sydney,  Australia. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three 
Those  marked  (2)  have  been  exempted  fader  the  Bye 


Date  of 

becomiu.tr  an 

Associate. 

1906 


'-'  Burrows,  George  Eastoe, 

Alliance  Assurance    Co.,    Ltd., 
Bartholomew-lane,  E.C. 
1895     3  Butterfiekl,  William  Thos.,  A.C.A., 
9       Market-street,       Bradford, 
Yorkshire. 

1905  -'  Cameron,  Finlay  James,  F.F.A., 

Friends'   Provident    Institution, 
Bradford,  Yorkshire. 
1876       Carter,  Eric  Mackay, 

33  Waterloo-street,  Birmingham. 

1906  3  Carter,  George  Stanley, 

Life  Association  of  Scotland,  18 
Bishopsgate-street-  Within,  E.C. 

1904  (2)  Cathles,     Lawrence       Maelasran, 

F.F.A., 
Franklin    Life    Insurance     Co., 
Springfield,  III.,  U.S.A. 

1905  -  Chubb,'  William, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada. 

1898  -  Coates,  Thomas  Linnaeus, 

Mutual  Life  Insur.  Co.  of  Xeu: 
York,  16,  17  «$■  18  Cornhill,  B.C. 

1904  -  Collier,  Charles  Aubrey, 

6  Old  Palace-yard,  s.W. 
1871       Cook,  Arthur  James,  M.J. I., 

Victoria  Mutual  Assur.  Society, 
Fa  r  r  i  n  yd  on-st  reet ,  e.c. 

1899  3Cook,  William  Playfair, 

Guardian  Assurance   Company, 
11  Lombard-street,  E.C. 
1897     -  Coop,  Charles  Rowland, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
28  High-street,  Birmingham. 

1905  -  Cooper,  John  James, 

Sun     Life     Assurance     Co.     of 
Canada,  Montreal,  Canada. 
1891     ':  Coote,  Ernest  Charles, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,   E.c. 

1900  -  Corbett,  Edwin  Somerville, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Sydney,  Australia. 

1871       Coutts,  Edwin  Arthur, 

Xorth  British  and  Mercantile 
Insurance  Company,  12  Low- 
pavement,  Xottingham. 

1900     -  Covington,  Oliver  Henry, 

Prudential  Assurance  Company. 
Holborn-bars,  E.c. 


of  (he  four  Examinations  oj  the  Institute, 
laics  frvui  the  Examinations  in  Parts  I  and  II. 

Pate  of 

becoming  an 

Associate. 

1884       Craig,  Robert  Alexander, 

Abstainers'  and  General  Assur. 
Co.,  City  Buildings,  Birmingham. 

1904     -  Daman,  Gerard  William,  B.A., 

28  Oakley  Street,  Chelsea,  s.w. 

1906     -  Davis,  Mervyn,  B.A., 

Connecticut  General  Life  Insur. 
Co.,  Hartford.  Conn..  U.S.A. 

1906     -  Defines,  Frederick, 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1901     -  Diamond,  George  Frederick, 

City  Mutual  Life  Assur.  Society, 
Hunter-st.,  Sydney,  Australia. 

1855       Dix,  James, 

H u  rsfdale,  Wood -la . ,  High  gate,  K. 

1901  I2'  Donald,  Alexander  Graham,  M.A.. 

F.F.A., 
Scottish    Provident    Institution, 
6  St.  Andrew-square,  Edinburgh. 

1881       Donaldson,  John, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Coll  ins-st  reet  - 
west,  Melbourne,  Australia. 

1899     ":  Douo-harty,        Harold,        F.S.S., 
F.C.I. S.. 
London     and     Lancashire     Life 
Assurance    Company,   66    Jf    67 
Cornhill,  E.c 

1902  -  Doust-Smith,  Ernest  Charles, 

Prudential  Assurance   Company, 
Holborn-bars,  E.C. 
1881       Dovey,    William    Roadly,    F.F.A., 
F.A.S., 
62  Weston-park,  Crouch  End,  N. 

1905  -  Downes,  Edward  George, 

I  rnionAssur.Soc.,81  Cornhil/,~E.c. 

1906  -  Downes,  Sidney  Cecil, 

Prudential  Assurance  Company, 
Holborn-bars,  w.C. 

1870        Dowson,  John, 

Royal  Insur.  Company,  Liverpool. 

1898     -  Doyle,  Arthur  .lames," 

54  Bourke-st .,  Sydney,  Australia. 

1901     ':  Earle,  Arthur  Percival, 

Reliance  Lift-  Insurance  Co., 
Farmers'  Bank-buildings,  Pitts- 
burgh, Pa..  U.S.A. 

1868        Eaton,  Henry  William, 

Liverpool  c\-  London  $f  Globe 
Insurance  Company,  William- 
street,  Sen-  York.   U.S.A. 


ASSOCIATES. 


Those  mailed  2  or  3  hat  or  three 

Those  marked  (2)  have  been  exempted  under  the  Bye 


of  the  four  Examinations  of  the  I 

■laws  from  tlf-  I  '.   Van-  i 


Kate  of 
becoming  an 

Associate. 

1904  ;Ecroyd,  Cutbbert  W., 

Friends'  Provident  Institution, 
Ocean  Chambers,  44  Waterloo- 
street,  Birmingham. 

1905  -  Eklerton,  Robert  Lapidge, 

National  Provident    Institution. 

48  Gracechurch-st reel. .  E.C. 
1905     -  Ellis,  Reginald  George  Gregson, 

12  Mansoa-pl.,  Queers-gate,  s.w. 
1872     -  Evans,  William,   F.F.A.,  F.R.S.E., 

38  Morn  ingside-park,  Ed  in  bu  rgh . 
1905     2  Falk,  Oswald  Toynbee)B.A.,F.S.S 

National  Mutual  Life  Ass\ 

39  King-street,  Cheapside,  E.c. 

1905  -  Fanner,  Ernest  Chattock, 

London,  Edinburgh  s  Glasgow 
Insurance  Co.,  Ltd..  Insurance- 
buildings,  Farringdon-st.,  e.c. 

1896  i  Featberstonebaugb, William  Irwin. 

Commercial      Union     Assurance 
Co.,  24,  25  #  26  Cornhill,  e.c. 
1903     :  Ferguson,  Colin  C,  B.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1906  -  Fielder,  William  Crowhurst, 

Atlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.c. 
1905     -  File,  Lome  K.,  B.A., 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1897  :  Findlay,AlexanderWyn.mil.  LL.D., 

Prudential  Assurance   Company, 

Solbom-bars,  e.c 
1 902     ;  FitzGerald,  Cbarles  R., 

State   Mutual   Life  Assur.   Co., 

Worcester,  Mass.,   I'.S.A. 
1901     ":  FitzGerald,  William  George,  B.A., 

68      Dupont  -  street,      Toronto, 

Canada. 

1890   '-  Fox,  Cbarles  Edward,  F.F.A., 

Standard  Life  Assurance  Co., 
83  King  William-street,  e.c. 

1886       Fox,  Morris,  F.A.S., 

New  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
yew  Zealand. 

1894     -  Fraser,  Tbomas  John, 

Australian  Alliance  Assurance 
Company,  Melbourne,  Australia. 

1901    -Gaff,    William    Robertson,    C.A.. 
F.F.A., 
•j3  New  Broad-street,  e.c. 


Kate  of 

becoming  an 

Associate. 

1873     ;  Gage,  Uriah  Woodard, 

North  British  Sr  Mercantile  Insur. 

Co.,  61    Threadneedle-st.,  E.C. 
1895     -  Galwey,  Cbarles  Edmund, 

New   Zealand    Government   Life 

Insurance     Dept.,      Wellington, 

Xen-  Zealand. 
1893     -  Gardiner,  Robert  Edward, 

Sun  Life  Assurance  Society,  63 

Thread  neediest  reef,  E.c. 
1885     -  Gay  ford,  Herbert  Stannard, 

Northern  Assurance  Co.,  1  Moor- 
gate-street,  E.C. 
1899     a  Gibb,  James  Burnett.  F.F.A.. 

Penn  Mutual  Lite  Insce.  Co.  of 

Philadelphia.    923    Chestnut-st., 

Philadelphia,  U.S.A. 
1^71      "- Glennie,  William  Gordon, 

Scottish  Union  Sf  National  Insur. 

Co.,  3  King  William-street,  e.c 
1897     "  Goggs,  Frank  Sidney. 

Scottish  Metropolitan  Life  Assur. 
Co.,    Ltd.,    25    St.   Andrew-sq., 

Edinburgh. 

1882       Goldman,  Leopold,  F.S  -  . 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1904  -  Goodman.  Gilbert, 

Prudential  Assurance   Company, 
Holborn-bars.  E.c. 
1897     -  Goodwyn,  John,  Jr., 

Ocean  Accident  and  Guarantee 
Corporation  Ltd.,  131  Pitt-st., 
Syd  n  ey .  A  ustra  lia. 

1905  -Gould,  W.  H..  M.A., 

Annuity  Company  of  Canada, 
Winnipeg,  Manitoba.  Canada. 

1902  -  Gray,  Robert  Alexander,  B.A., 

:->24  Markham-street,  Toronto, 
Canada. 

1868  Greig,  Jobn  Andrew, 

Sun  Life  Assurance    - 
Charing-cross,  s.w. 

1869  Griffith,  E.  Clifton, 

4  Carlton- chambers,  s.w. 

1903  -Hall,  Jobn  Bertram.  A.A.S.. 

Dominion    Life   Assurance    Co., 
Waterloo,  Ontario.  Canada. 
1893     -  Hall,  Jobn  Francis  Edmund, 

Eayle  Insurance  Company,  79 
Pall-mall,  S.w. 


ASSOCIATES. 

Those  marked  2  or  3  ftave  passed  two  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1905     -  Hallman,  M.  S.,  F.A.S., 

Mutual  Life  Assurance  Company 
of  Canada,  Waterloo,  Ontario. 
Canada. 

1905     -  Hammond,  Reginald, 

Brit 'ish  Equitable  As.iur.  Co.,  Ltd.. 
1,  2  df  3   Queen-street-place,  E.c. 

1869       Hanii,  Robert  George,  F.A.S., 

"Equitable  Life  Asswr.  Soc.  of 
the  United  States,  120  Broadway, 
New  York. 

1894  ;  Hardcastle,    Edward    Edgington, 

M.A.,  F.A.S., 
Zliion  Central  Life   Office,  Cin- 
cinnati, Ohio,  U.S.A. 

1900  -  Harding,  Harry  Barnard, 

Commercial  Union  Assur.  Co., 
26  Neiu  Bridge-street,  E.C. 

1890     :;  Harris,  Frederick  Joseph, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1901  -Harriss,  Walter  James, 

Law  Life  Assurance  Society, 
187  Fleet-street,  E.c. 

1897     -  Haycraft,  William  Melhuisli, 

Prudential  Assurance  Company, 
Solbora-bars,  e.c. 

1897  -  Hazell,  James  Stanley  (ArDiTOE), 
National  Provident  Institution, 
48  Gracechurch -street,  e.c. 

1895  -  Heness,  Leonard  Thomas, 

Prudential  Assurance  Company. 
Holboru-bars,  E.C. 

1878       Henry,  Alfred,  F.C.A., 

Th  rog  morton-house ,  Copfhall- 
a venue,  E.c 

1900     3  Hicks,  Arthur  Joseph, 

Law    Life    Assurance    Society, 

187  Fleet-street,  e.c 
1884       Higham,  William  Samuel, 

Equitable  Life  Assurance  Soc. 

Mans  ion -house-street,  E.C 
L905     -  Hitehins,  William  Richmond, B. A., 
F.A.S., 

336  Shaw-st.,  Toronto,  Canada. 
1 89  1     -  Hollingworth,  Albert  Charles, 

Australian     Mutual     Provident 

Society,  Sydney,  Australia. 
1883       Holt,  Edward  Hallett, 

Law    Life    Assurance     Society, 

187  Fleet-street,  E.C 


Date  of 
becoming  an 

Associate. 

1898  -  Howell,  Chas.  Edward,  B.A.,LL.D., 

Standard  Life  Assu  ran  ce  Compy., 

59  Dawson-street,  Dublin. 

1899  -  Hudson,  Alfred  James, 

Northern   Assurance     Company, 

60  §  61  Lond o)i- wall,  e.c 

1875  Hunt,  Richard  Aldington,  F.S.S., 

Wesleyan  Sr  General  Assur.  Soc, 
Steelhouse-lane,  Birmingham. 

1893  12)  Hunter,    Arthur,    F.F.A.,   F.A.S., 

F.S.S. 
New    York  Life  Insurance   Co., 
346  Sf  348  Broadway,  New  York, 
U.S.A. 
1902     -  Hunter,  Robertson  G.,  F.A.S., 

New  York  Life  Insurance  Co., 
New  York  Life  Building, 
Chicago,  III.,  U.S.A. 

1887     -  Hunter,  Samuel, 

66  St.  Lawrence-road,  Glontarf, 
Dublin. 

1904  >'-'  Imrie,     John     Hamilton,     M.A., 

F.F.A., 
Life   Association    of    Scotland, 
82  Princes-street,  Edinburgh. 

1889   '-» Jacobs,  Frederick  Job, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1876  -  James,  George  Trevelyau, 

12  Waterloo-place,  s."w. 

1905  ,J)  Jamieson,  Charles  William  Steele, 

F.F.A., 
Scottish   Amicable   Life   Assur. 
Society,    35    St.    Vincent-place, 
Glasgow. 
1905     -Jefferson,  John  Arthur, 

Britannic  Ass.  Co.,  Ltd.,  Broad- 
street-corner,  Birm  ingham. 

1871       Jellicoe,    George    Rogers, 

Eagle  Insurance  Company,  79 
Pall-mall,  S.W. 

1883       Jerman,  Richard, 

Commercial  Union  Assurance 
Company,  Exeter. 

1896     -  Jobson,  Alexander, 

Equitable  Life  Assurance  Society 
of  the  United  States,  Sydney, 
Australia. 

1894  ':  Johannessen,  Nikolai  Mikal, 

Hygea  Life.  Assurance  Company. 
Bergen,  Norway. 


ASSOCIATES. 


Those  marked  •-'  or  3  have  passed  '»'o  or  three  of  the  four  Examinations  of  the  In  ■ 
Those  marked  (2)  have  been  exempted  under  tin'  Bye-laws  from  th(   Examinations  in  Parts  I  and  11. 


Date  of 

becoming  an 

Associate. 

1894     -  Jolmston,  Frederick  H.,  F.A.S., 

Prudential  Life  Insurance  Co. 
of  America,  Newark,  N.J. ,  U.S.A. 

1903  -Jones,  Leonard  Alexander  Mouat, 
Commercial  Union  Assur.  Co., 
24,  25  4"  26  Cornhill,  e.c. 

1903     -Jones,  Wallace  Mouat, 

General  Reversionary  Sf  Invest- 
ment Company,  Limited,  26  Pall- 
mall,  s.W. 

1898  -  Kaufman,  Henry  X.,  A.A.S., 

Phoenix  Mutual   Life  Insurance 
Co.,       Hartford,       Connecticut, 
U.S.A. 
1876       Kearry,  Joseph, 

44  Chart  wood-street,  Bel  grave- 
road,  S.W. 

1899  "  Kelly,  John  Joseph, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1897     -  Kemp,  Julian  Ernest  Sandford, 

Eagle  Insurance  Company,  79 
Pall-mall,  S.w. 

1902     -  Kilgour,  David  Errett,  M.A., 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1874        King,  Arthur  Thomas,  I.S.O., 
National  Debt   Office,  E.C. 

1882     -  King,  William  Alfred, 

Northern  Assurance  Company, 
1  Mooryate-slreet ,  E.C. 

1902  -  Kitchin,  Frederick  Harcourt,  B.A., 
Broad  Clyst,  Gloucester-road, 
Teddington. 

1905     3  Laing,  James  Murray,  F.F.A., 

National  Mutual  Life  Assocn. 
of  Australasia,  5  Cheapside,  E.C. 

1893     -  Laing,  William  Claud, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1897     -  Lane,  Arthur  Vere,  B.A., 

17  Park-road  East,  Birkenhead. 

1905     -  Langstaff.  James  Miles, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1905     -  Latham,  Bertrand, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 


Date  of 
becoming  au 

Associate. 

1906     -  Latham,  Percy  James. 

Inland  Revenue  Department, 
Falkirk,  N.B. 

1906  <->  Latta,  Alexander,  F.F.A., 

Guardian  Assurance  Company. 
28  King-st.,  Covenf-garden.  w.i  . 

1899  -  Lawton,  George  Herbert, 

Clerical,  Medical  $r  General  I  if  >■ 
Assurance  Society, 15  St.  James's- 

square,  s.W. 

1905     :  Leigh,  Samuel  George, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1879       Leitch,  Alexander, 

Scottish  Provident  Institution, 
17  King  William-street,  E.C. 

1897     -  Le  Maitre,  Frank  William. 

<S'««  Life  Assurance  Society,  63 
Thread  needle-street,  E.C. 

1885  Leveaux,  Arthur  Michael.  F.S.S., 
Registry  of  Friendly  Societies, 
Centra!  Office,  28 '  Abingdon- 
street,  Westminster,  s.w. 

1868       Litchfield,  Edward, 

92  St.  Vincent-street,  Glasgow. 

1876     -  Lucey,  Herbert, 

General  Assurance  Company. 
103  Cannon-street,  E.C. 

1890  •-"  Lugton,  Hugh,  F.F.A.  (Auditor). 
North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
■street,  e.c 

1900  :i  McArtlmr,  Harry  de  C, 

Box  282,  Dunedin,  Neiv  Zealand. 

1867       Macdonald,  William  Rae,  F.F.A., 

Scottish  Metropolitan  Life  Assur. 
Co.,  Limited,  25  St.  Andrew- 
square,  Edinburgh. 

1882     3  McDougald,  Alfred, 

Pelican  and  British  Empire  Life 
Office,  Montreal,  Canada. 

1905     -Macfarlane,  James  Allan. 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1884       Mackay,  Alexander, 

Law  Union  Sf  Crown  Insur.  Co., 
126  Chancery-lane,  w.C. 


ASSOCIATES. 


Those  marked  2  or  :'.  have  posted  tu-o  or  three  of  the  four  Examinations  of  the  Institute. 
Thosi   marked  (2)  liav>  been  exempted  under  the  Bye-laws  from  the  Exami notions  In  Parts  I  and  II. 


Date  of 
becoming  an 

Associate. 

1905     -  McKechnie,  James  Baldwin, 

Manufacturers'  Life  Insurance 
Company,  Toronto,  Canada. 

1901     s  Mackenzie,  Michael  Alexander, 

c\o  Messrs.  John  Mackay  Sf  Co., 
Investment  Brokers,!  Sf  9  King- 
street-east,  Toronto,  Canada. 

1896     -  Macmillan,  John  Campbell, 

Northern  Assur.  Co.  and  Laic 
Union  and  Crown  Insurance  Co., 
Apartado  Postal  No.  872,  Mexico. 

1905     ":  McPhail,  Frederick  Charles, 

Colonial  Mutual  Life  Assurance 
Soc,  Ltd.,  Melbourne,  Australia. 

1883     -  Makeham,  William  Reed, 

Alliance  Assurance  Co.,  Ltd. 
{Imperial  Life  Assurance  Fund), 
47  Chancery-lane,  W.C. 

1905     -  Makepeace,  Francis  Lucas,  B.A., 
5^*6  Clement's-inn,  Strand,  W.C. 

1883       Mannering,  George  Willsher, 

London  and  Lancashire  Life 
Assur.  Co.,  66  4' 67  Comhill,  E.c. 

1880        Manwaring,  Henry, 

National  Debt   Office,  E.C. 

1896  ':  Martin,  Sidney  George, 

National  Mutual  Life  Assoc,  of 
Australasia,  Ltd.,  295  Queen  - 
street,  Brisbane,  Australia. 

1897  -  Mascall,  Alfred  John, 

Standard  Life  Assurance  Co., 
3  Pall-mall  Fast,  S.W. 

1904     -  Maudling,  Reginald  G., 

London  and  Lancashire  Life 
Assur.  Co.,  66  cf  67  Comhill,  e.c. 

1900     -  Maunder,  George  Harvard, 

National  Mutual  Life  Assur. 
Society,  39  King-st.,  Cheapside. 

E.C. 

1902  •-'  Maxwell,  Benjamin  Bell,  F.F.A., 
Scottish  Equitable  Life  Assur. 
Society,  28  St.  Andrew-square. 
Edinburgh. 

1899     :  Meade,  Gerald  Willoughhy, 

North  British  Sf  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 


1896 
1874 
1905 
1879 
1905 

1877 
1877 
1879 
1903 
1905 

1905 
189S 
1871 

1893 
1900 


-  Merfield,  Percy  Henry, 

Law  Life  Assurance  Society, 
187  Fleet-street,  e.c 

Miller,  John  W.,  F.S.S., 

Scottish  Widows'  Fund  and  Life 
Assur.  Soc,  28  Comhill,  e.c 

-  Monilaws,  William  Barrington, 

Scottish  Provident  Institution. 
17  King  William-street,  E.C 

Monilaws,  William  Macgeorge, 
Scottish    Provident    Institution, 
17  King  William-street,  E.c 

-  Monkhouse,  Charles  Cosmo,  B.A., 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-square,  S.w. 

Moon,  James, 
Prudential  Assurance  Company, 
30  Dale-street,  Liverpool. 


Didsburi/,      Man- 


Moon,  John, 

Parkhurst, 

Chester. 
Moon,  Sidney  Norman  Laming, 

133      West     129th-streef,     Neto 

York,   U.S.A. 

-  Moore,  George  Cecil, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

-  Moore,  George  Edward, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

-Moore,  Gerald  Leslie,  A.C.A., 

1     Posebery-gardens,     3Iuswell- 

hill,  N. 
-Moore,  Joseph  Patrick, 

Citizens'   Life    Assurance     Co., 

Sydney,  Australia. 

-  Moure,  Roderick  Mackenzie, 

United  Kingdom  Temperance  and 
General  Provident  Institution. 
1  Adelaide-place,  London-bridge, 

E.C 

-  Munro,  Donald  Alexander, 

Brook-house,  10  Walbrook,  E.C 

-  Nash,  Alfred  Charles, 

Clerical,  Medical  and  Genera! 
Life  Assurance  Society,  15  St. 
James' s-square,  s.w. 


ASSOCIATES. 

ed  2  or  3  lutve  passed  two  or  three  of  tht  font    Examinations  oj  the  Institute. 
Those  marked  (2)  havi  been  exempted  under  the  Bye-laws  from  tin  Examinations  in  Farts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1897  ;  Newling,  Sidney  Wallis,  B.A., 

Woodleigh,  South  Woodford, 
Essex. 

1905  -Xt'wiihuui,  Ernest  Whiffin, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 
1903     2Nicholls,  Arthur  William. 

Australian  Mutual  Provident 
Society,  Brisbane,  Australia. 

1881       Nicoll,  John,  F.F.A., 

Life    Association    of    Scotland. 

82  Princes-street,  Edinburgh. 
1883       Orr,  Lewis  P.,  F.F.A., 

Scottish   Lifr   Assur.   Co.,   Ltd., 

19  St.  Andrew-sa.,  Edinburgh. 

1906  '-'<Padd;iy.  Perry  King,  F.F.A., 

Scottish  Metropolitan  Life 
Assurance  Co.,  Ltd..  8  King-st., 
Cheap  side,  e.c. 

1895     -  Pagden,  Liunel  King, 

Union  Assurance  Society,  81 
Corn  hill,  E.c. 

1864       Panton,  Edward  Henry, 

50  Wood-vale,  Forest  Sill,  s.E. 

1901     3  Papps,    Percy   Charles   Herbert, 
F.A.S., 
'Manufacturers'   Life   Insurance 
Co.,  Toronto,  Canada. 

1895     -  Paradice,  William  Henry, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1869  Park,  David  Francis,  C.A.,  F.F.A., 
Credit  Fonder  of  Mauritius, 
Limited,  39  Lomhard-st.,  E.c. 

1905     -Paton,  Albert  George, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.C. 

1898  l2>Pearce,  Henry  John,  F.F.A., 

Scottish  Amicable  Life  Assurance 
Society,  35  St.  Vincent  -place, 
Glasgow. 

1899  -  Peele,  Thomas, 

Universal  Insur.  Loan  <5f  Invest- 
ment Co.,  Ltd.,  77  New  Briggate, 
Leeds. 

1900  ':  Peters,  Charles  Furness, 

L'pool.  Victoria  Legal  Friendly 
Society,  St. Andrew-street,  e.c 

1895   '-'  Pierson,  Israel  Coriell,  F.A.S., 

141  Broad  way,  New  York,  U.S.A. 


Date  of 

becoming  an 

Associate 

1902     -  Pigrome,  George  Davey, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1899     -  Pipe,  Sidney  Herbert, 

London  and  Lancashire  Life 
Insurance  Company,  Montreal , 
Canada. 

1883  Pitts,  Thomas, 

Commercial  Union  Assurance 
Company,  F.xefer. 

1906     -  Portch,  Albert  Garfield,  A.A.S., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1890     "  Powell,  Alfred, 

Alliance  Assurance  Company, 
Limited,  Bartholomew-lane,  E.C. 

1881       Price,  William  John, 

Life  Association  of  Scotland. 
18  Bishopsgate-st. -Within,  e.c. 

1869       Pringle,  James,  C.A.,  F.F.A., 

42  Drumsheugh-gardens,  Edin- 
burgh. 

1884  Pullar,  James,  F.F.A., 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1881       Purves,  Thomas  Peter, 

New  York  Life  Insurance  Com- 
jnmy,  Sydney,  Australia. 

1904  <2'  Rankin,      John     Adam,     F.F.A., 

Edinburgh  Life  Assurance  Co.. 
22  George-street,  Edinburgh. 

1867       Rattray,  Patrick,  C.A., 

115  St.  Vincent-street,  Glasgow: 

1874     -  Ray,  Charles  Richard, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.c 

1905  -  Raynes,  Harold  Ernest, 

Legal  and  General  Life  Assur- 
ance Society,  10  Fleet-street,  E.C. 

1885  Rea,    Charles    Herbert    Edmund. 

F.R.A.S.,  F.S.S., 
National     Standard     Assurance 
Corporation,  149  Leadenhall-st ., 
B.C. 
1898     -  Reid,  Edward  E.,  B.A., 

London  Life  Insurance  Co., 
London,  Ontario,  Canada. 

1901     -  Rhodes,  Francis,  B.A., 

Royal  Insurance  Co.,  Liverpool. 


ASSOCIATES. 


Those  marked  2  or  3  or  f/u-ce  0/  M«  fo»r  Examinations  of  ! 

7'Aoje  marked  (2)  7i<"-.  .■■■■'  under  (ne  Bye-laws  from  the  Examinations  in  V 


Date  of 
becoming  an 

Associate. 

1887 


Richardson,  Josephus  Hargreaves, 

F.F.A.,  F.A.S., 
2V«o  Zealand   Government  Life 
Insurance      Department,       IT'el- 
lington,  New  Zealand. 

1879       Roberts,  Thomas  B., 

Australian  Alliance  Assurance 
Company,  Collins-street,  Mel- 
bourne, Australia. 

1904     3  Robertson,     Frederick     William, 
F.K.A., 
Caledonian  Insurance  Company, 
19  George-street,  Edinburgh. 

1904    -'  Robertson,  James  Leask,  F.F.A., 
Edinburgh    life  Assurance   Co., 
22  George-street,  Edinburgh. 

1878       Robertson,  William,  F.F.A., 

29  Stafford -street,  Edinburgh. 

1876       Robinson,  Andrew, 

Su n it ingdale-park,  Sunn ingdale, 
Berks. 

1885       Ronald,  Thomas  Robert, 

Lav  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery-lane,  vr.C. 

1904     ':  Rndd,  Alfred  Janus, 

Australian  Widows'  Fund  Life 
Assurance  Society,  G-renf ell- 
street,  Adelaide,  South  Australia. 

1897     -  Ryley,  Edmund, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1896     -  Sanderson,    Frank,  M.A.,   F.F.A., 
F.A.S.,  F.S.S., 

Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1904  -  Sare,  Thomas  Henry, 

Commercial  Union  Assur.  Co., 
24,  25  Sf  26  Cornhill,  B.C. 

1905  -  Savery,  Robert  S.  B., 

Gresham  Life  Assurance  Society, 
Giselastrasse,  No.  1,  Vienna. 

1884       Schooling,  John  Holt, 

Fotheringay-hou.se,  Montpelier- 
row,  Twickenham. 

1899     ;  Schouten,  Pieter, 

Verzekering  Maatschappij, 

''  Arnhem,"  Station.s-plein,  17, 
Arnhem,  Holland. 


Date  of 

becoming  an 

\--  >riate. 

1906    -  Scott,  Albert  George, 

English  and  Scottish  Law  Life 
Assur.  Association,  12  Waterloo- 
place,  s.w. 

1873       Scott,  Ernest  Willem,  F.A.S., 

Algemeene  Maatschappij  ran 
Levensrerzekering  en  Lijf rente, 
Damrak,  74,  Amsterdam. 

1901-     -  Searle,  Arthur  Joseph, 

English  if  Scottish  L'/w  Life 
Assurance  Association,        12 

Waterloo-place,  s.w. 

1861     2  Searle,  Thomas  John, 

Mansion  -  house  -  chambers, 
Bucklersbury,  B.C. 

1900     2  Searls,  Edwin  Richard, 

Northern  Assurance  Company, 
61 )  .V  61  London-wall,  E.C. 

1900     -  Sharpe,  Edgar  Cecil  Engledue, 

London  Life  Association,  Ltd., 
81  King  William-street,  e.c. 

1894     3Sheppard,  Herbert  Norman,  B.A.. 
F.A.S., 
Some  Life  Insurance  Company, 
256  Broad  way,  New  York,  U.  S-A . 

1897  "Shimmell,  James  Edward, 

I  ',1  ited  Provident  Assurance  Co., 
Ltd.,  96  Oxford-rd..  Manchester. 

1896     -  Shlager,  Joseph, 

Equitable  Life  Assurance  Society 
of  the  Ignited  States,  Mansion- 
honse-eham  bers,  Adder!  ey-street, 
Cape  Town,  South  Africa. 

1903  ;  Shovelton,  Sydney  Taverner,  M.A., 
3  Dynham-road,  West  Bamp- 
stea'l,  >".w. 

1905  -  Shute,  Oxenham  Bent, 

National  Provincial  Bank  of 
England,  53  Baker-street,  w. 

1864       Smith,    Howard   Samuel,    F.F.A.. 
F.C.A.,  F.S.S., 
Bank-chambers,     11      Waterloo- 
street,  Birmingham. 

1898  -  Smith,  Robert  Parker, 

Boyal  Insurance  Company, 
Liverpool. 

1906  -  Smither,  Herbert  Buxton, 

University  Life  Assurance  Soc, 
25  Pall-mall,  S.vr. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three 
Those  marked  (2)  have  been  exempted  under  the  Bye 

Hate  of 
becoming  an 

Associate. 

1884       Smithett,  Edward  Henry, 

"Hillside,"  Fitzroy-park,  High- 

gate,  Jf. 

1905  :  Somerville,  Walter  Harold, 

Mutual  Life  Assur.  Co.  of 'Canada, 
Waterloo,  Ontario,  Canada. 

1871       Spencer,  Robert  James,  F.S.S., 
7">  King's-road,  Southsea. 

1868       Spens,  William  George, 

Scottish  Amicable  Life  Assur. 
Soc,  35  St.  Vincent-pl.,  Glasgow. 

1866       Stark,  William  Emery, 

Chapel- walks,  Ma nch ester. 

1878       Stevenson,  Charles, 

9  Albert -square,  Manchester. 

1880       Stock,  Edward  James, 

National  Mutual  Life  Assoc,  of 
Australasia,  Melbourne,  Aus- 
tralia. 

1906  2  Story,  Cyril  Lionel  William  Steane, 

Norwich  Union  Life  Insurance 
Society,  71  Sf  72  King  William- 
street,  E.C. 

1905     -  Strong,  Allan  Wilmot, 

Sun,  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1896     -  Stuckey,  Jos.  James,  M.A., 

Salisbury  Chambers,  49a  King 
William-street,  Adelaide,  South 
Australia. 

1905     -  Stuckey,  Reginald  Robert, 

Australian  Mutual  Provident 
Society,  Adelaide,  South  Aus- 
tralia. 

1905     "  Sturt,  Herbert  Rotbsay, 

National  Standard  Assurance 
Corporation,  Ltd.,  149  Leaden- 
hall-street,  E.C. 

1904    '-'Tatlock,    John,     M.A.,     F.R.A.S., 
F.A.S., 
376     West    End    Avenue,    New 
York,    U.S.A. 

1893     -  Taylor,  Arthur, 

Guardian  Assurance  Compami. 
28     King-street,    Covent-garden, 

\\.C. 

1875       Taylor,  J.  Wilford, 

North  British  and  Mercantile 
Insur.  Co.  ,61  Threadneedle-st.,T>.C. 


of  the  four  Examinations  of  the  Institute. 
laws  from  the  7.'  in  Parts  I  and  II. 

Date  of 
becoming  an 
Associate, 

1906     "  Thompson,  John  Spencer, 

Mutual    Life  Insurance    Co.  of 

New  York,  New  York,  U.S.A. 

1906     2  Thomson,  Frederick  Robert  T., 

Kent-house,  Church-end,  Finch- 
ley,  N. 

1904    (2)  Thomson,  John  Walter,  F.F.A., 

Scottish  Life  Assur.  Co.,  19  Sf. 
Andrew-square,  Edinburgh. 

1883     -  Titmuss,  Walter  George, 

Alliance  Assur.  Co.,  Ltd.  (Pro- 
vident Life  FundJ,  50  Regent- 
street,  W. 


1905     2Touzel,  Philip  Duncan, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905     -  Townley,  Ebenezer  William, 

National  Mutual  Life  Assurance 
Soc,  39  Kiug-st.,  Cheapside,  i:.c. 

1902     ::Traversi,  Antonio  Thomas, 

New  Zealand  Government  Life 
Insurance  Department,  Welling- 
ton, New  Zealand. 

1883  Tregaskis,  George  Alfred, 

Commercial  Union  Assur.  Co. 
26  New  Bridge-street,  E.C. 

1894     -Trenerry,  Charles  Farley,  B.A., 
University    of     London,    South 
Kensington,  s.w. 

1905     2Tully,  Arthur  Patrick  Thomas, 

Consolidated  Assur.  Co.,  Ltd, 
9  Fleet-street,  E.C. 

1891     -Turnbull,    A.     D.    Lindsay,    C.A.. 
F.F.A.,  F.C.I.S., 
Scottish  Widows  Fund  and  Life 
Assurance  Society,  9  St.  Andrew- 
square,  Edinburgh. 

18S4       Vian,  William  Collett, 

Railway  Passengers'  Assurance 
Company,  64  Cornhill,  e.c. 

1884  Vincent,  FrederickJames,  F.S.S., 

London,  Edinburgh  Sf  Glasgow 
Assurance  Co.,  Ltd.,  Insurance- 
buildings,  Farringdon-street,  E.C 

1899     -  Vokins,  George  Alfred, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  tn-o  or  three  of  the  fowr  Examinations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Hate  of 
becoming  ai 

Associate. 

1879 


Wall,  Walter  George, 
3  Shrewsbury-road,  Birkenhead. 

1878       Walton,  William  Gandy,  F.F.A., 
Scottish    Provident    Institution, 
6  St.  Andrew-square,  Edinburgh. 

1905  -  Wansbrough,     Thomas     Percival, 

English  and  Scottish  Law  Life 
Assurance  Association,  37  Queen 
Victoria-street,  e.c. 

1906  P>  Wardrop,  James  Charles, 

Life  Association  of  Scotland, 
18  Bishopsgate  -  street  -  Within, 
E.C. 

1903     -  Watherston,  Charles  P.,  B.A., 
War  Office,  S.W. 

1883     -  Watson,  John  Robertson, 

British  Law  Fire  Insurance  Co., 
105  West  George-st.,  Glasgow. 

1894     -  Watt,  George, 

Royal  Insurance  Co.,  Liverpool . 

1900  (9)  Watt,  James,  F.F.A., 

18  Moray-place,  Edinburgh. 

1883  Weall,  Bertram, 

16  Waldegrave-park,  Twicken- 
ham. 

1902     -  Weatherill,  Charles, 
Scottish   Office,  S.W. 

1894  <-'  Weeks,  Rufus  Wells,  F.A.S., 

Neio  York  Life  Insurance  Co., 
346  4'  348  Broad 'way,  New  York, 
U.S.A. 

1898     3Whigham,    Charles    Frederick, 
F.F.A.,  C.A., 
Messrs.  Moncreiff  8f  Horsbrugh, 
46  Castle-street,  Edinburgh. 

1884  Whyte,  Alexander, 

co  Messrs.  Lever  Bros.,  Ltd., 
Cambridge,  Mass.,  U.S.A. 

1897     -  Wickens,  Charles  H., 

Commonwealth  Bureau  of  Census 
and  Statistics,  Melbourne,  Vic- 
toria, Australia. 

1896     -  Wilkinson,  Edward  Berkeley, 

24  Maxilla-gardens,  N.  Kensing- 
ton, w. 

1903     -  Wilkinson,  William  Magnay, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 


Pate  of 
becoming  an 
Associate. 

1904     2  Williams, Frederick  Alfred,  F.S.S.. 

A.A.S., 

Home  Life  Assocfn.  of  Canada, 

Toronto,  Canada. 

1904  -  Wilson,  Arthur  Benjamin, 

Australian  Mutual  Provident 
Soc,  Wellington,  New  Zealand. 

1900     "-  Wilson,  George, 

Standard  Life  Assurance  Com- 
pany, 3  George-st.,  Edinburgh. 

1870  -Wilson,  Henry  Edward, 

Northern  Assurance  Co.,  1  Moor- 
gate-street,  E.C. 

1873     "  Windett,  Charles, 

Legal  cf'  General  Life  Assurance 
Society,  10  Fleet-street,  E.C. 

1905  -  Winstauley,  Charles  William, 

North  British  Sf  'Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 

1903     -  Wood,  William  Archibald  Porter. 
B.A., 
Canada    Life     Assurance      Co., 
Toronto,  Canada. 

1883  Woodhouse,  Lister,  A.C.A.,  F.S.8., 
City  Comptroller,  Westminster 
City-hall,  Charing  Cross-road, 
w.c. 

1877     -  Woods,  Arthur  Biddle, 

Bock  Life  Assurance  Company, 
15  New  Bridge-street,  E.C 

1866       Woods,  Bernard, 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  e.c. 

1879        Wornum,  Thornton  Selden, 

Bock  Life  Assurance  Company, 
15  New  Bridge-street,  E.c. 

1903     -  Worth,  Bertram  Oliver, 

Clerical,  Medical  Sf  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.w. 

1871  Yardley,  John, 

Prudential  Assurance  Company, 
Sol  born-bars,  E.C. 

1873       Young,  Alexander  Hunter, 

60     Market -street,     Melbourne, 

Australia. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  I 
Thost  I)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 

a  Student. 

1892     r  Aaron,  David  Hyaru, 

Sun   Life  Assurance  Society,  63 

Thread  needle-street,  E.c. 

1906     >  Abdul-Ali,  Sijil, 

3   New  Quebec-street,  Port 
square.  W. 

1903  '  Acum,  Wilfred  Harry, 

15  Lordship-lane,  Wood  Green, y. 

1905     '  Adam,  Cyrus  Cyril, 

Northern  Assurance  Company, 
7  Westmoreland-street,   Dublin. 

1904  '  Adder,  Leonard, 

Clergy  Mutual  Assurance  Soc, 
2  S  3  The  Sanctuary,  s.vr. 

1905  '  Agutter,  William  John, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1905  '  Alder,  Milton  Cromwell, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1906  a>  Alien,    Arthur     Ormiston,    M.A., 

B.<e., 
2  Norwood-grove,  Leeds. 

1905  l  Allen,  John, 

Lmperial  Life  Assurance  Co.  of 
Canada,  Brandon,  Manitoba, 
Canada. 

1904     Allison,  Sinclair  E., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1906  2  Anderson,  Robert  Duncan. 

Commercial  Union  Assurance 
Co..  24,  25  %  26  Cor nh  ill,  E.C. 

1904  l  Armstrong,  Charles  Henry, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1886       Arnold,  Thomas,  Jr., 

British  Equ  i  table  Assur. Co. ,Ltd., 
1,  2  &  3  Queen-street-place,  E.c. 

1902     ■  Askwith,  Thomas  KTowell, 

London  Life  Association,  Ltd., 
81  King  William-street,  ex. 

1905  '  Atkins.  Francis  Cuthbert, 

Prudential  Assurance  Company, 

Molbom-bars,  e.c 
1904     l  Ayscough,  Ivan, 

Equity  and  Law  Life  Assurance 

Soc,  18  Lincoln' s-inn-fields,  w\C. 
1899     '  Baber,  Walter  Crosbie,  A.A.S., 

Royal   Victoria  Life  Insur.  Co. 

of  Canada,  Montreal,  Canada. 


Date  of 
becoming 
a  Student. 

1903     '  Baggs,  Henry  Ernest, 

English  and  Scottish  Law  Life 
Assurance  Association,  12  Water- 
loo-place, 8.W. 

1899  ■  Barnett,  Isaac, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.c. 

1896     '  Barry,  David, 

Royal  Commission  on  the  Uni- 
versity of  Melbourne,  Supreme 
Court  Library,  Melbourne,  Aus- 
tralia. 

1898     "  Bennell,  Samuel  Thomas, 
25  Meat h- road,  II ford. 

1906     1  Bennett.  Henry  Gordon, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1903     !  Bennett,  Reginald, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1898     '  Bennett,  Samuel, 

National  Deposit  Friend!      s 
37  Queen -square,  W.C. 

1902  '  Biden,  Xorman  Frederick, 

Standard  Life  Association,  2S 
Llizabeth-st.,  Sydney,  Australia . 

1895  '  Bigby,  Robert  Frederick  Mitchell, 
General  Assurance  Company, 
103  Cannon-street,  E.C. 

1900  '  Bingeman,  Milton  H., 

Great-  West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1903  '  Binney,  Charles  Eardley-Wilmot, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  B.C. 

1891     '  Bird,  Edward  William, 

Northern  Assurance  Company, 
60  &  61  London  Walt,  e.c. 

1905     '  Blackadar,  E.  Gordon,  B.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1902     3  Blanchard,  Norman.  B.A., 

Equity  x  I  *■'■  Life  A  .  v  .. 
18  Lincoln' s-inn-fields,  w.c. 

1887       Blossom,  James, 

186  South-view-road,  Sheffield. 

c  2 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted,  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1892     JBoddy,  Henry  Mitchell, 

Manufacturers'    Life  Insurance 

Co.,  Cape  Town,  South  Africa. 

1903     l  Bodley,  Rupert  Frank, 

Star  Life  Assurance  Society, 
32  Moorgate-street ,  E.C. 

1906     l  Bolt,  Jan  Cornells, 

's  Gravendijkwal221,  Rotterdam. 

1897       Bond,  Frederic  D., 

122  South  39i!A  Street,  Phi/a- 
delphia,  U.S.A. 

1902  1  Bowerman,  Judah  Philip, 

472  Lafayette-avenue,  Brooklyn, 
New  York,  U.S.A. 

1897     '  Bowles,  Francis  Marsh, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.C. 

1891     x  Boyd,  Henry  Norris, 

City  of  Glasgoiv  Life  Assurance 
Company,  21  St.  Andrew-square, 
Edinburgh. 

1903  '  Bradbury,  Algernon  Charles, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905  1  Bradshaw,  Frank  Law, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery-lane,  W.C. 

1899     >  Brady,  John  Francis, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1906  2  Breeds,  Arthur  Heywood, 

Aldenham  Corner, Radlett, Herts. 

1902     l  Brook,  Frank  A., 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1894     l  Brough,  Frank, 

Federal  Life  Assurance  Company, 
Hamilton,  Ontario,  Canada. 

1904  a  Brown,  Arthur  Ewart, 

Scottish  Widows'  Fund  and  Life 
Assur.  Society,  28   Cor nh  ill,  e.c. 

1906     1  Brown,  B.  G.  H., 

Union  Assurance  Society,  81 
Corn/till,  E.c. 

1906     x  Brown,  Frank,  M.A., 

1163  De  Lorimier-avenue,  Mon- 
treal, Canada. 


Date  of 
becoming 
a  Student. 

1905  *  Brown,  James, 

Robert-st.,  Marrickville,  Sydney, 
Australia. 

1906  i  Brown,  Peter  Gordon, 

Ecclesiastical  Commission,  Mill- 
bank,  S.W. 

1891     l  Brown,  William  Heron, 

Gresham  Life  Assur.  Soc,  Lid., 
St.  Mildred' s-house,  Poultry, E.C. 

1905     '  Burrows,  Victor  Albert, 

Sun  Life  Office,  332  Oxford- 
street,   w. 

1904  1  Canter,  Harold, 

National  Provident  Institution, 

48  G racechurch-street ,  E.C. 

1903     l  Capon,  Frank  Christopher, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C, 

1902  l  Capon,  Geoffrey  William, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1903  '  Carpenter,  Thomas  B.  Boyd, 

Clergy  Mutual  Assur.  Society, 
2   Sf  3   The  Sanctuary,  s.W. 

1899  3  Carter,  Norman  John, 

Eagle  Insurance  Company,  79 
Pall-mall,  s.w. 

1900  '  Chambers,  John  Joseph, 

North  Rigton,  Ruby,  nr.  Leeds. 

1902  l  Chandler,  Frederick  Joseph, 

Eagle  Insurance  Co.,  79  Pall- 
mall,  S."W. 

1897     l  Cherry,  John  Arnold, 

Chamber  of  London,  Guildhall, 
E.c.     (Reinstated,  1905.) 

1903  l  Cheshire,  Harold  Frank, 

9  Wellington-place,  Hastings. 

1903     '  Child,  Robert  Harold, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1905  l  Clarke,  Herbert  George, 

Australian  Widows'  Fund  Life 
Assurance  Socie/y,  Melbourne, 
A  ustralia. 

1905     l  Clemens,  Frederic  Broadbent, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  market  (1)  have  been  t  !er  the  Bye-laws    rom  the  Examination  in  1'art  I. 


Date  of 
becoming 
a  Student. 

1897     '  Clinton,  George, 

Prudential  Assurance  Company, 
Sol  bom-bars,  E.C. 

1902     3  Clinton,  Louis  Ernest, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  B.C. 

1902     -  Coates,  Frederick  George, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.C. 

1901  l  Cockerton,  John  Leouard, 

Pioneer  Life  Assurance  Co., Ltd., 
Century  ■  buildings,  31  North 
John-street,  Liverpool. 

1895  1  Cogar,  William  Edward, 

Xen:  York  Life  Insurance  Co., 
Trafalgar-square,  W.c. 

1899  '  Collins,  Patrick  A., 

Citizens'  J<ife  Assurance  Co., 
Sydney,  Australia. 

1902  l  Collins,    William    Ernest,    Assoc. 

Inst.  Accts.  S.A.,  49a  King 
William-street,  Adelaide,  South 
Australia. 

1896  x  Cook,  Henry  Milton, 

Standard  Life  Assurance  Com- 
pany,Dalhousie-square,  Calcutta, 
India. 

1900  :  Cooper,  Bernard  Hugh, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 
1906     l  Cooper,  John  Lewis, 

Liverpool  and  London  and  Globe 
Insur.  Co.,  1  Latest.,  Liverpool. 

1902  ]  Corbett,  Archibald  Gladstone, 

Australian      Mutual     Provident 
Society,    Collins-si.,    Melbourne, 
Australia. 
1899     l  Cotterill,  William  Ernest, 

Mutual  Life  Association  of 
Australasia,  Ltd.,  Sydney, 
Australia.     {Reinstated,  1905.) 

1903  '  Cotton,  Arthur  Sparkes, 

Scottish  Office,  B.W. 

1905  '  Coutts,  Kenneth  Vawdrey, 

Clergy  Mutual  Assurance  Soc, 
2  <$f  3  The  Sanctuary,  s."W. 

1901  '  Coventry,  Cameron  H., 

Australasian,  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1906  0)  Coward,  Charles  Ernest,  13. A., 

Estate  Lluty  Office,  Somerset 
Mouse,  w.c. 


Date 
becoming 
:i  Student. 

1904  l  Cowdy,  Henry  Leslie, 

Scottish  Union  Sf  National  Insur. 
Co.,  3  King  William-street,  E.c. 

1894       Cox,  Edward  William, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1891       Cox,  Herbert  Coplin, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1905  '  Cox,  Stanley  Nelson, 

Prudential  Assurance  Compani/, 
Holborn-bars,  e.c. 

1887     '  Cross,  Henry  John, 

3Park-rd., Wands  worth-common, 
s.w. 

1897     -  Crump,  Percy  C, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1904  l  Gushing,  Robertson  Macaulay, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada. 

1901  '  Dalrymple,  Alfred  George, 

Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1897     l  Dalton,  John, 

London  Life  Association,  Ltd., 
81  King  William-street,  e.c. 

1905  l  Dark,  Thomas  Arthur, 

Excelsior  Life  Insurance  Co., 
Toronto,  Canada. 

1889     '  Davies,  Hugh  Myddleton, 

Royal  Insurance  Co.,  Liverpool. 

1900     ]  Davies,  William  Allison, 

Borough  Treasurer's  Office,  Town 
Hall,  Birkenhead. 

1906  '  Davis,  Archibald  Percy, 

Sydenham- road,  Marrickville, 
Sydney,  Australia. 

1899     x  Davison,  Horace  Williams, 

7  North-street,  Toronto,  Canada. 

1S91     l  Dawson,  Frank  Aubrey, 

Ecclesiastical  Insurance  Office, 
Limited,  11  Norfolk  -  street, 
Strand,  w.c. 

1902  1  Deck,  James  Gilbert, 

National  Provident  Institution, 
48  Gracechurch-street,  e.c. 


STUDENTS. 


Those  marked  1,  •_',  or  3  have  passed  one,  two, 
Those  marked  (1)  have  been  exempted  under 

Date  of 
becoming 

a  Student. 

1902     »  Denmark,  Robert  John, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1901     l  Dent,  Ernest  Edward, 

London  and  Lancashire  Life 
Assurance  Company,  66  Sf  67 
Cornhill,  e.c. 

1905  1  Derrick,  Victor  Percival  Augustine, 

43  Falmouth-road,  S.E. 

1896  »  de  Ville,  Francis, 

Clergy  Pensions  Institution,  11 
Norfolk-street,  Strand,  w.C. 

1906  !  Dobbie,  John  Albert, 

Provincial  Normal  School, 
Ottawa,    Canada. 

1890     1  Docker,  Leslie, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c. 

1897  '  Dorrian,  John  Christopher, 

Citizens'  Life  Assurance  Com- 
pany, Sydney,  Australia. 

1906     »  Doucet,  Gerald  Danby, 

Pock  Life  Assurance  Company, 
15  2\'ew  Bridge-street,  E.c. 

1906     i  Doyle,  Joseph  Patrick, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1904  »  Drake,  Charles  Clifford  Hall, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1906     » Drake,  John  William,  Jr., 

Fern  Bank,  Wisewood,  Sheffield. 

1905  1  Dulley,  John  Francis, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1905     >  Eastcott,  William  Merrill, 

,V/';/  Life  Assur.  Co.  of  Canada, 
Montreal,  Canada. 

1892     !  Edwards,  Edward  Samuel,  M.A., 
Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1905     1  Edwards,  Herbert  Alfred, 

British  Somes  Assurance  Corp., 
6  Paul-street,  Finsbury,  E.C. 

1905     l  Edwards,  Herbert  Horace, 
31  Haverstock-road,  N.W. 


or  three  oj  the  four  Examinations  of  the  Institute, 
the  Bye-laws  from  the  Examination  in  Part  I. 

Date  of 
becoming 
a  Student. 

1902     '  Edwards,  Thomas  Baker, 

Comptroller's      Left.,      London 

County   Council,  Spring-gardens, 

S.w. 

1892  '  Eedy,  Arthur  Malcolm, 

Citizens'   Life   Assurance    Com- 
pany,  Sydney,  Australia. 

1901  >  Egleton,  Harold  Edward, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1904     '  Eldridge,  Ernest  Edward  Booth, 

Atlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.c. 

1893  »  Emery,  John  M., 

JDes  Moines  Life  Insurance  Co., 
Les  Moines,  Iowa,   U.S.A. 

1906     '  Emery,  Walter  Sydney, 

Australian    Widows'  Fund  Life 
Assurance    Society,    Melbourne, 

Australia. 

1906     1  Emmerson,  Walter  Hector  Boss, 
London    and     Lancashire    Life 
Assurance     Company,   66   Sf   67 
Cornhill,  E.C. 

1904     l  Esler,  John, 

Crown  Life  Insurance  Company, 
Toronto,  Canada. 

1892     >  Farrell,  John, 

Citizens'    Life   Assurance     Co., 
Sydney,  Australia. 

1902  >  Farrow,  Alfred  Ellis, 

Flaxton-rectory ,  York. 

1906     J  Fender,  William  Martin, 

Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 

1904     "  Fippard,  Richard  Clift, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1901  >  Fisher,  John  William,  B.  A.,  A.A.S., 
Crown  Life  Insurance  Co., 
Toronto,   Canada. 

1896  »  Fisk,  George  WilliamVictor,F.S.S., 
Prudential  Assurance  Company, 
Holborn-bars,  E.C 

1904     l  Fletcher,  Andrew  W.  A.  C, 

Standard    Life   Assurance    Co., 
3  George-street ,  Edinburgh. 


STUDENTS. 


Those  marked  1,  2,  or  3    A  one,  {wo,  o/-  tftree  o/  fAe  ,m</   /■ '. 

Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  ation  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905     >  Flynn,  Benedict  Devine,  F.A.S., 
Travelers'  Insurance    Company, 
Hartford,  Conn.,  I'.S.A. 

190-4     '  Foot,  Alfred  Helsdon, 

Law  Accident  Insurance  Society, 
Limited,  215  Strand,  "W.C. 

1905  '  Forbes,  James, 

Great-West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1906  1  Foster,  Joseph, 

33   West  wood -street,  Moss  Side. 
Manchester . 

1906     i  Foster,  Wilfred  Justus, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1901     '  Franklin,  Herbert  Dare, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1906     l  Frost,  Charles  Frederick, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1903     '  Fulford,  "William  John, 

Prudential  Assurance  Company. 
Holborn-bars,  e.c. 

1900  1  Garner,  James, 

6  St.  Stephen 's-a  venue,  Shep- 
herd's Bush,  "W. 

1901  n»  Gerrish,  Frank  Wilfred,  B.A., 

Minerva-villa,  Albert-rd.-south , 
Buckhurst-hill,  Essex. 

1899     1  Giles,  Hyltou  Lloyd, 

Pelican  <f"  British  Empire  Life 
Office,  70  Lombard-street ,  E.C. 

1895     J  Gill,  James  Stewart, 

Australian  Widows'  Fund  Life 
Assur.  Soc,  Sydney,  Australia. 

1901  l  Glassford,  David  Murray, 

Mutual  Life  Association  of  Aus- 
tralasia, Sydney,  Australia. 

1893       Glasson,  George  Cornish, 

Economic  Life  Assurance  Soc, 
4  St.  Stephen' s-chbrs.,  Baldwin- 
street,  Bristol. 

1902  '  Gleave,  Charles  Sheldon, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1902     '  Godsill,  Richard  Collis, 

Liverpool  Victoria  Legal 
Friendly  Soc.,  18  St.  Andrew- 
street,  E.C. 


Date  of 

becoming 
a  stucleut. 

1894     >  Golding,  Arthur, 

40   Allerton-road,    Stoke    Neiv- 
ington,  N. 

1905     '  Goodall,  Ernest  Victor, 

51       Ardgowan-road,       Hither- 
green,  s.E. 

1888     >  Gooding,  Harold  John, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  70  Cornhill,  e.c. 

1903     !  Gopp,  John  Ive, 

14  Church-hill-road,  Waltham- 
stow,  E. 

1902     l  Gordon,  Walter  Hamilton, 

45  Braydon-road,  Stamford- 
hill,  N. 

1897     -  Gosset,  Thorold, 

16  Durham-rd.,  Wimbledon,  s."W. 
1886       Gover,  Frederick  Field,  F.S.S., 

10  Lee-park,  Blackheath,  s.E. 
1886       Greening,  Herbert  Joseph, 

Abstainers' cf  General  Insur.  Co., 

City-bu ildings,  Birrn ingham. 
1906     :  Gunningham,  Sidney  Joseph, 

Ecclesiastical  Commission,  Mill- 

bank,  s.w. 

1901  •  Hall,  Arthur  P., 

North  American  Life  Assurance 
Co.,  North  American  Life  Build- 
ing,   112-118    King-street-west, 
Toronto,  Canada. 
1906     !  Hall,  John  Vaughan  Lewis, 

Equity  and  Law  Life  Assurance 
Society,  18  Lincoln's-inu-Fields, 
W.O. 

1902  -  Hallett,  William  Sebastian,  B.A., 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.C. 

1901  l  Hamilton,  George  Powell, 

North  American  Life  Assurance 
Co.,  McLean  Block,  6  Douglas- 
street,  Guelph,  Ontario,  Canada. 

1905     '  Hamley,  Ernest  Fountain, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1902  '  Hammant,  Francis  Clive, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1905     '  Hammond,  Harry    Pierson,  B.A., 
A.A.S., 
Mutual   Life   Insurance    Co.  of 
New  York,  New  York,  U.S.A. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  fart  I. 


Kate  of 
lwcomiug 
a  Stuileut. 

1892 


1903  - 

1906  > 

1902  ' 

1903  ] 

1905     ] 

1901 

1905 

1903     l 
1889     l 

1905  ■ 

1906  1 
1896 
1894     > 

1905  M 

1906  » 

1903     ' 
1896     - 


Hancock,  Arthur  Tom, 

Clerical,  Medical  A>  General  Life 

Assurance  Society,  15  St.  James's- 

square,  S.W. 
Hancock,  Edwin  J., 

72  Tredegar-road,  Bow,  E. 

Handford,  John  James  William. 
Scottish  Office.  S.w. 

Hardy,  Reginald  Herbert, 
32  Highfield-street,  Leicester. 


Harley,  Brian, 
Guardian      Assurance     Co.,    11 
Lombard-street,  e.c. 

Harnack,  Frederick  William, 
Sceptre  Life  Association,  Ltd., 
40  Finsbury-pa cement,  E.c. 

Harper,  Henry, 
103  Waverley-road,  Small  Heath, 
Birmingham. 

Harrington,  Eustace  Woods, 
Northern    Assurance    Company, 
1  Moorgale-street,  E.C. 

Harris,  Ernest  Arthur, 
40La,nberf-rd.,Brixton-hill,$.\Y. 

Harris,  Henry, 
Friends'    Provident    Institution, 

17  Gracechurch-street,  E.C. 
1  Harrison,  Launcelot, 

Citizens'    Life    Assurance     Co., 
Sydney,  Australia. 
Harrison.  Robert  James, 
19  Tintern-street,  Clapham,  s.w. 

Haskins,  George  Frederick,  A.C.A., 

18  Walbrook,  E.C. 
flatten,  David  Leslie, 

Standard    Life   Assurance    Co., 

83  King  William-street,  e.c. 
Heron,  David,  M.A., 

Vievobanh,    Sew    Scone,    Perth, 

X.B. 
Hilbery.  Reginald  William. 

Clerical,     Medical    <Sf     General 

Life  Assurance    Society,  15   St. 

James' s-square,  S.w. 

Hill,  Frank  Wilson, 

Xorwich    Union  Life  Insurance 

Society,  Norwich. 
Hines,  Walter  Robert, 

Xortcich    Union   Life  Insurance 

Society,  Xortcich. 


Date  of 
becoming 
a  Student. 

1902 


1896 


1906 


1  Hodge,  Cecil  Wilfred. 

Star    Life    Assurance    Society, 
32  JLoorgate-street,  e.c. 

1  Hogg,  Charles, 

Ecclesiastical  Commission,  M 
bank,  s.w. 


HoIikss.  Archibald  Stephen, 
Pelican  and  British  Empir 
Office,  70  Lombard-street,  e.c. 

1905     '  Homau,  Russell  Charles, 

3  The  Terrace,  Camden-sq.,  >\av. 

1898     -  Hooper,  George  Duncan, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1895     -  Horn,  Ernest  Frederick, 

Equity  Sf  Law  Life  Assur.  S 

18  Lincoln's  Inn   Fields,  w.C. 

1902     '  Houston,  Charles  Cornelius, 

Metropolitan  Asylums  Board, 
Victoria-embankment,  e.c. 

1901  !  Howell,  Archibald  Rennie,  B.A., 

Royal  Insurance  Co.,  Montreal, 
Canada. 
1898       Hughes,  Arthur  J., 

China  Mutual  Life  Insur.  Co., 
Shanghai,  China. 

1902  x  Hughes,  Charles,  A.A.S., 

Crown  Life  Insurance  Company, 
Toronto,  Canada. 

1906  (D  Hughes.  Tom,  M. A., 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.C 

1902     l  Hugill,  Herbert, 

"  Briarfield,"  Keighley. 

1904     l  Humphreys,  Harry  Lewis, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.c 

1902     '  Humphreys,  John  A., 

National  Mutual  Life  Assurance 
Society,  39  King-street,  Cheap- 
side,  E.C 

1902     '  Humphry,  Edmund  William, 

Life  Association  of  Scotland. 
IS  Bishopsgate-st.-Within,  E.C 

1891       Hunt,  Arthur  Leonard, 

Wesleyan  and  General  Assur. 
Soc.,101  Finsbury-pavement ,  E.c. 

1906     1  Hustwitt.  William  Edmund. 

Prudential  Assurance  Company, 
Solbom-bars.  E.c 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  tvjo,  or  three  of  the  four  Examinations  of  the  In 
Those  marked  (l)  have  been  exempted  wader  the  Bye-laws  from  the  ]■:  •  I. 


Date  of 
becoming 
a  Student. 

1902   W  Jackson,  Charles  William,  M.A., 
cjo    II.    M.     Dawson,    Esq.,    11 
Broadway,  New  York,  U.S.A. 

1902  -  Jackson,  Herbert  Moore, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1890     -Jackson,  Samuel,  F.F. A., 

Scottish  indoics'  Fund  and  Life 
Assurance  Society,  Liverpool. 

1896     '  Jepps,  John  Blacklee, 

English  and  Scottish  Law  Life 
Assurance  Assoc,  12  Waterloo- 
place,  s.W. 

1906     »  Jerrold,  Allan  Laman, 

22  Rue  du  Champ  de  Mars, 
Paris. 

1903  '  Johns,  Arthur  Humphreys, 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1904  *  Johnson,  Frank  Henry, 

Law    Life    Assurance    Society, 
187  Fleet-street,  e.c. 
1898     '  Johnston,  Arthur  Edward, 
3  Cum  nor- road,  Sutton. 

1903     '  Jones,  Ernest  Stephens, 

National  Debt  Office,  E.C. 

1896     '  Jones,  Richard  Foxley, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1906       Kearns,  William  Norman, 

Royal  Insurance  Co.,  Liverpool. 

1905  '  Keevil,    Norman   Alexander 

Clement, 
Blagdon,  Park-road,    Watford, 
Herts. 
1902     l  Kemper,  J.  M.  de  Bosch, 

La  Mutuelle  Holla  ndaise  Com- 
pagnie  cl 'Assurance,  21  Avenue  de 
I' Opera,  Paris. 

1905  l  Kenchingtou,  Frank, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1906  1  Kidd.  Alan  Bruce, 

North  British  and  Mercantile 
Insurance  Company,  1  Daioson- 
street,  Dublin. 

1905     '  Kidd,  Hubert  IX, 

Mutual  Life  Insur.  Co.  of  New 
York,  16,  17  Sr  18  Cornhill,  e.c. 


Date  of 
becoming 

a  Student. 

1906  1 
1905     > 

1894  - 

1903  ' 

1895  » 
1905  > 
1905     ! 

1902     1 

1905  » 

1904  ' 

1904     • 

1906  ! 
1894 

1906    J 

1904  x 
1906     * 


Kime,  Virgil  Morrison, 

1)24  Packard -street,  Ann  Arbor. 
Michigan,    U.S.A. 

King,  Albert  Edward, 
Provident    Clerks'   and   General 
Mutual  Life  Assur.  Association, 
27  4"  29  Moorgate-street,  E.c. 

Kingsbury,  James  William, 
Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

Kirsopp,  Frederick, 
Liverpool  Victoria        Legal 

Friendly    Society,    St.   Andreio- 
street,  e.c. 

Knight,  Alfred  Murray, 
Bank-house,    Chapel-st.,    Devon- 
port. 

Lafford,  Harry  George, 
Legal  and   General  Life  Assur. 
Society,  10  Fleet-street,  E.C 

Laing,  John  Morrison, 
Mutual   Life   Assurance  Co.  of 
Canada,       Waterloo,       Ontario, 
Canada. 

Lang,  Frederick  John, 
Royal  London  Friendly  Society, 
Finsbury-square,  E.C 

Langstaff,  Milton  Palmer, 
Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

Lee,  Frank  Sidney, 
Ocean  Accident  and    Guarantee 
Corporation,     36-44     Moorgate- 
street,  E.c 

Lee,  Frederick, 

Ecclesiastical   Insurance    Office, 
11  Norfolk-street,  Strand,  w.c 

Leigh,  Walter  Lewis, 
58  Lichfield- road,  Bow,  E. 

Leonard,  Maurice, 
Frith      Hill      Cottage,       Great 
Missenden,  Bucks. 

Le  Rossignol,  Leonard  F.. 
English  and   Scottish  Law  Life 
Assur.  Association,  12  Waterloo- 
place,  S.W. 

Levey,  Ralph, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c 

Lewis,  David  Hugh, 
Refuge      Assurance       Company, 
Oxford -street,  Manchester. 


STUDENTS. 

Those  marled  1,  2,  or  3  have  tmssed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 

Those  marked  (1)  hare  lice  it  exempted   under  the  JSiie-latrs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1904  l 

1896  1 

1889  ! 

1904  " 

1895  x 
1904  » 
1906    » 

1906    > 

1890 

1906    1 

1888     » 

1906  : 
1903     ' 

1903  l 

1904  > 

1902     > 


Lewty,  Francis  Arthur, 
Equity  and  Law  Life  Ass.  Soc, 
18  Lincoln' s-inn-jields,  W.C. 

Ley,  James, 
Officeof  the  Actuary  for  Friendly 
Societies,  Melbourne,  Australia. 

Lighton,  Harold  John, 
Laio  Union  <§•  Crown  Insurance 
Co.,  126  Chancery-lane,  W.C. 

Linzmeyer,  Louis,  F.A.S., 
Manhattan  Life  Insurance   Co., 
64-70     Broadway,    New    York, 
U.S.A. 

Littell,  Lewis  Lloyd, 
Standard    Life  Assurance    Co., 
83  King  William-street,  E.C. 

Littlefair,  James  Taylor, 
Befuge  Assurance   Co.,    Oxford- 
street,  Manchester. 

Lohan,  John  Joseph, 
National  Mutual  Life  Associa- 
tion of  Australasia,  Melbourne, 
Australia. 

Lolley,  Clement  Francis, 
Universal  Insurance   Loan   and 
Investment    Co.,    Ltd.,   77    New 
Briggate,  Leeds. 

Love,  Robert, 
Ecclesiastical  Insurance    Office, 
11  Norfolk-street,  Strand,  W.C. 

McCall,  Robert. 
5S  Lichfield-road,  Bow,  E. 

McConway,  James  Robert, 
15  Henthom-road,   New  Ferry, 
Cheshire. 

McCulloch,  James  Arthur, 
Ecclesiastical  Commission,  Mill- 
bank,  s.w. 

McDonald,  Charles  Joseph  Angus, 
Australian  Mutual  Provident 
Society,  Wellington,        Netv 

Zealand. 

Macdonald,  Charles  Strange,  M.A., 
Confederation  Life  Association, 
Toronto,  Canada. 

Macfarlane,  Edmond  Scales, 
Manufacturers'    Life   Insurance 
Company,      23     Water     Street, 
Yokohama,  Japan. 

McGee,  Cyril  H., 
Box  981,   St.   Thomas,   Ontario, 
Canada. 


Date  of 
becoming 
a  Student. 

1905  '  McKechnie,  John  Henry, 

Manufacturers'  Life  Ins.  Co., 
Toronto,  Canada. 

1902  J  McKellar,  John  A., 

Equitable  Life  Assur.  Society  of 
the  United  States,  120 Broadway, 
New  York,  U.S.A. 

1906  :  Mackenzie,  Donald  Rae, 

Manufacturers'  Life  Insurance 
Company,  Toronto,  Canada. 

1903  -  Maltby,  Charles  Hugh, 

Scottish  Widows'  Fund  and 
Life  Assurance  Society,  28 
Comhill,  E.C. 

1903  1  Manly,  George  William,  B.A., 

Clerical,  Medical  3r  General 
Life  Assurance  Society,  15  St. 
James's-square,  s.w. 

1904  l  Marlin,  James  Harold, 

Ocean  Accident  and  Guarantee 
Corporation,  36-44  Moorgate- 
street,  E.C. 

1905  J  Marshall,  Arthur  William, 

Consolidated  Assur.  Co.,  Ltd., 
Thanet  House,  231  Sr  232  Strand 
(opposite  the  Law  Courts),  W.c. 

1905  '  Marshall,  John  Edwin, 

Prudential  Assurance  Company, 
47  Earl-street,  Coventry. 

1903  l  Martin,  Frederick  Charles, 

Prudential  Assurance  Company, 
Solbom-bars,  E.C. 

1906  '  Martin,  William  Alexander, 

National  Mutual  Life  Associa- 
tion of  Australasia,  Melbourne, 
Australia. 

1904  1  Matheson,  Donald, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1906     ]  Maunder.  Henry  Ernest, 

86  Tyrwhitt-road,  St.  John's,  S.E. 

1895     1  Mayhew,  Percy  Craske, 

4  Princess-road,  Selhurst,  s.E. 

1890     ^leikle,    Henry    George    Watson, 
F.F.A., 
Oriental     Government    Security 
Life    Assurance     Co.,    Limited, 
Bombay,  India. 

1901     -  Melville,  Henry  Edward, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  e.c 


STUDENTS. 


Those  marked  1.  2,  or  3  have  passed  one,  tiro,  or  three  of  the  four  Examinations  of  the  I 
Those  marked  (1)  hare  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 

a  student. 

1892     '  Meyers,  Henry  Wilson, 

National  Mutual  Life  Associa- 
tion of  Australasia,  5  Cheapside, 
E.c. 

1899     2  Minns,  Ernest  Edwin, 

Norwich  Union  Life  Insurance 
Society,  Xorwich. 

1902  '  Moore,  Hubert  Fred, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.c. 

1903  l  Moore,  Eoderick  John, 

102,  Caithness-road,  JLitcham, 
Surrey. 

1898     •  Moore,  Stanley, 

Prudential  Assurance  Company, 
Holborn-lars,  E.C. 

1904  '  Moran,  Albert  James, 

Sun  Life  Assurance  Society,  63 
Thread  neediest  reef,  E.C. 

1902  '  Morton,  Francis, 

Commercial  Union  Assur.  Co., 
24,  25  $  26   Cornhill,  e.c. 

1904  1  Mulcahy,  Francis  Benedict, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1903  '  Myers,  Harry  Dnxbnry,  A.S.A.A., 

64  Devonshire-street,  Keighley. 

1906     '  Xaismith,  Keith  Errol, 

Refuge  Assurance  Co..  Oxford- 
street,  Manchester. 

1906     >  Nathan.  Eric  Burnett, 

Norwich  Union  Life  Insur.  Soc, 
Finsb ury-pa cement-house,  e.c. 

1896     '  Xeale,  Maurice  Baldwin, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  E.C. 

1906     1  Needell,  Briau. 

Alliance  Ass.<'o.,Ltd.  (Provident 
Life  Fund),  50  Regent-street,  "sv. 

1903  '  Xeill,  William  Adam  Ho;.    - 

Scottish  Widows'  Fund  8f  Life 
Assur.  Soc,  9,  St.  Andrew-so., 
Edinburgh. 

1905  WNicholl,    Charles    Carlvon,    B.A.. 

F.F.A., 
Royal   Exchange  Assur.    Corp., 
Royal  Exchange,  E.C. 

1904  '  Xorris,  Isaac  Taylor, 

Collegiate  Institute,  Ottawa, 
Canada. 


Date  of 
becoming 
a  Student. 

1903     1  Xorthcott,  John  Arthur, 

St.  Andrew's    College,    Toronto, 

Canada. 

1901  l  Nugent,  James, 

Cornwall,  Ontario,  Canada. 

1903  l  Oates,  Percy  Tuckfield, 

30  Sigh-street,  Wimbledon,  s.w. 

1902  M O'Connor,  William,  M.A.,  M.D., 

Mutual  Life  Insurance  Co.  of 
Xew  York,  Toronto,  Canada. 

1892     '  O'Reilly,  Anthony  James, 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1897     '  Osborn,  Nathaniel  Banner 
Francis, 
11  Bruce-grove,  Tottenham,  >~. 

1905     '  Osborne,  William  Arthur, 

Ocean  Accident  X  Guar.  Corp., 
Ltd.,  36-44  Moorgate-streef,  E.c. 

1905  W  Oweu,  David  John,  B.A., 

>!    Union    Assur.    Co., 
26  Xew  Bridge-street,  E.c. 

1S93     »  Owen,  Edgar  Theodore,  F.S.S., 

Registrar  of  Friendly  Societies 
and  Government  Actuary,  Berth, 
West  Australia. 

1901     '  Papworth,    Frederick    William, 
A.S.A.A., 
St.       David's,       Longley-road, 
Tooting,  s.w. 

1904  "  Parker,  John  G., 

Imperial  Life  Assurance  Co.  of 
Canada,     24     King-street    East, 
Toronto,  Canada. 
1904     '  Parker,  Walter  Montgomery, 

Prudential  Assurance  Company, 
Solbom-bars,  E.C. 

1895  '  Pascoe,  William  Teoman  Bennett, 
Prudential  Assurance  Company, 
Solbom-bars,  e.c. 

1897     1  Patou,  Harry  Arthur, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.c. 

1897     2  Patrick,  James, 

Audit  Office,  Town-hall,  Birken- 
head.    (Reinstated,  1905.) 

1906  i  Patrick.  Walter  >.. 

Britannic  Assurance  Company, 
Limited.  Broad-street  Corner, 
Birmingl 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  one,  tiro,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1896     -  Penny,  Charles  Augustus, 

Prudential  Assurance  Company, 

Holborn-bars,  E.C. 

1905  '  Perry,  Sidney  James, 

Northern  Assurance  Company, 
60  Jf  61  London-wall,  e.c. 

1906  Peter.  James  Calthorpe, 

London  and  Lancashire  Life 
Assurance  Company,  66  Sf  67 
Cor nh  ill,  E.C. 

1901     >  Petter,  Herbert, 

Britannic  Assurance  Co.,  Ltd., 
Broad-st. -comer,     Birmingham. 

1905     '  Phillips,  Thomas  Ashley, 

Xew  York  Life  Insurance  Co., 
34-6  Jf-  34S  Broadway,  New  York, 
U.S.A. 

1904  '  Phillips,  Walter,A.C.I.S.,A.S.A. A.. 

8  Riverdale-terrace,  Richmond, 
Surrey. 

1905  1  Pickup,  John  Richardson, 

National  Provident  Institution, 
48  Gracechurch-street,  E.C. 

1905  >  Pollard,  Edward  Cecil, 

The   Castle,  Rochester. 

1898       Poort,  Willem  Anthonie,  Phil.  Nat. 
Doct., 
Algemeene      Friesche       Levens- 
verzekerings  Maatschappij  Leeu- 
toarden,  Leeutcarden,  Holland. 

1903  W  Porter,  Frank,  ALA., 

Mansfield House,  Canning Town,  E. 

1893     '  Pownall,  Herbert  Wilfred, 

Australian  Mutual  Provident 
Society,  Adelaide,  Australia. 

1906  iPriestman,  Basil, 

23  Highfield-road,  Edgbaston. 
Birmingham. 

1901     '  Ramsay,  Cecil  Byron, 

Mutual  Life  Insur.  Co.  of  New 
York,  16,  17  $  18  Comhill,  e.c. 

1905     l  Reeve,  Gilfrid  Montier, 

Newlands,  Prospect-hill,  Wal- 
thamstow,  E. 

1898     J  Reynell,  Guy  Courtenay, 

Xa tional  Mu tual  L ife  Assurance 
Society,  26  Charles-street,  St. 
James's,  B.W. 

190i     l  Reyner,  Harry  Fane, 

Refuge  Assurance  Company, 
Oxford -street,  Manchester. 


Hate  of 
becoming 
a  Student. 

1903  l  Reynolds,  William  Daniel, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1894     '  Richards,  Gilbert  P.  A., 

Oak  Cottage,  Buhver-road,  New 
Burnet. 

1904  J  Ridgway,  Wulfric, 

Sun  Life  Assurance  Society, 
63  Thread  needle-street,  E.C. 

1902  '  Robertson,  Aubrey  Charles. 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.C. 

1903  1  Robertson,  Bernard, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1903     '  Robinson,  Ernest  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydney, 
Australia. 

1S96     l  Robinson,  Frederick  Charles, 

Royal  Exchange  Assur.  Corpora- 
tion, Royal  Exchange,  E.C. 

1893     l  Roll,  Frederick  James, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.C. 

1893     '  Roodenburch,    Bartholomeus 
Adrianus, 
Verzekeringsbank   Victoria, 
126    Keizersgracht,   Amsterdam. 

1906     J  Rose,  Gilbert  Melville, 

General  Accident,  Fire  and  Life 
Assurance  Corporation,  13  Pall 
Mull,  B.W. 

1895     '  Ross,  Christopher  Watson, 

c  o  Messrs.  M.  Moss  <$■  Co., 
Flinders-lane,  Melbourne,  Aus- 
tralia. 

1901     '  Rountree,  Arthur  FitzGerald, 

The  Rectory,  Stretford,  near 
Manchester. 

1905  '  Rowland,  Stanley  Jackson, 

Clerical,  Medical  and    General 
Life  Assurance  Society,   15  St. 
James s-square,  S.w. 
1895       Rowley,  James  Edward,  A.C.A.. 
7  Waterloo-street,  Birmingham. 

1906  1  Ruddle,  Francis, 

31  Esmond-road,  Bedford  Park, 
w. 
1899     l  Rutter,  Edward  Valentine, 

Pelican  Sf  British  Empire  Life 
Office,  70  Lombard-street,  E.c. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  I 
Those  marked  (1)  have  leen  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student 

1904  '  Sadler,  Percy, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 

1894.  Salter,  George  Ferry,  M.S.,  F.A.S., 
123  N.  I6th-sfreet,  E.  Orange, 
N.J.,  U.S.A. 

1905  '  Schooling,  Terence  Holt, 

40b  Lavender  Sweep,  s.w. 

1S97     J  Scott,  Alexander  Lewis, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905  '  Sharp,  Harold  Gregory, 

Friends'  Provident  Institution, 
17  Graeechurch-street,  E.C. 

1906  *  Simmonds,  Reginald  Claud, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 

1892     x  Simpson,  William  Murray, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1905     '  Sinclair,  Coll  Claude,  B.A., 

Great-  West  Life  Assurance  Co., 
Vancouver,  B.C.,  Canada. 

1904  l  Sinclair,  William  Alexander, 

Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1891     '  Sindall,  Alfred  John, 

London  and  Lancashire  Life 
Assur.  Co.,  66  cj"  67  Cornhill,  E.c. 

1888     -  Slimou,  William  James,  F.F.A., 

10  May  field-terrace ,  Edinburgh. 

1905  '  Sloan,  Joseph  James  Eastwood, 

Corporation  Audit  Department , 
Liverpool. 

1902  '  Smith,  Septimus  Wontner, 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.C. 

1903  '  Smith,  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydneu, 
Australia. 

1903  -  Sneddon,  Andrew  William, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1904  '  Spring,  Stanley  Harold, 

London  Guarantee  and  Accident 
Company,  61  Moorgate-sf.,  E.c. 


Date  of 

becoming 
a  student. 

1904  xSprules,  Alfred  M.. 

"  Trelawne,"  Sutton,  Surrey. 

1901  >  Steffensen,  Johan  F., 

Forsikringsraadet,  1  Christians- 
gade,  Copenhagen. 

1906     :  Stephenson,  Herbert  Roy, 

Manufacturers'  Life  Insurance 
Company,  Toronto,  Canada. 

1886     2 Stirling,  James,  F.F.A., 

Law  Union  and  Crown  Insur. 
Co.,  126  Chancery-lane,  w.c. 

1905  >  Stone,  Mark, 

Herton  College,  Oxford. 
1888     1  Stott,  Walter, 

Royal  Insurance  Co.,  Liverpool. 

1893     l  Streeter,  Theodore  Edward, 

Lesser  Slave  Lake,  via  Athabasca 
Landing,  Alberta,  Canada. 

1904     >  Strong,  Gordon  Gilbert, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.C. 

1902  '  Strong,  William  Boughton. 

Pru  initial  Assurance  Company, 
Solborn-bars,  E.C. 

1904  i  Stuart,  Arthur  William, 

National  Provident  Institution, 
48  Graeechurch-street ,  E.C. 

1905  !  Stuart,  C.  J.  S,, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1904  '  Sturt,  Arthur  James, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.c. 

1903  >  Suddaby,  William  A., 

Liverpool  Victoria  Legal 
Friendly  Society,  St.  Andrew- 
street,  E.c. 

1906  J  Sutton,  Maurice  William, 

1  Foxbourne-road,  Balham,  s.w. 

1904  •  Tamkiu,  Walter  Ellis, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1905  '  Thompson,  John  Henry  Reginald, 

Prudent ial  Assurance  Company, 
Solborn-bars,  E.c. 

1905  1  Thompson,  Joseph  William, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  hair  been  exempted  under  tin   E  ■■  ■  i  n  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1904  '  Thompson,  William  George, 

Commercial  Union  Assurance  Co., 
24,  25  Sf  26  Cornhill,  e.c. 

1906     J  Thomson,  Ernest  H.  W., 

London  and  Lancashire  Fire 
Insurance  Company,  Dale-si reef, 
Liverpool. 

1902     1  Thwaites,  Frederick  George, 

Noricich  Union  Life  Insurance 
Society,  Xorwich. 

1897     '  Tipping,  Oswald, 

Trustees,  Executors  and  Agency 
Co.,  Limited,  412  Collins-street, 
Melbourne,  Australia. 

1897     '  Townshend,  Edward  Yilliers, 

Scottish  Widows'  Fund  and  Life 
Assurance  Society,  28  Baldwin- 
street,  Bristol. 

1901     l  Tregaskis,  George, 

Sun  Insur.  Office,  40  Chancery- 
lane,  "W.C. 

1905  '  Tutill,  Hubert  Linzee, 

English   Sf    Scottish   Law    Life 
Assur.  Association,  l'ZWaterloo- 
place,  s.W. 
1891       Tyler,  Edgar  Alfred,  F.S.S., 

9    Old    Jewry-chambers,    Bank, 

E.C. 

1906  1  Tyler,  Victor  William, 

Alliance  Assur.  Co.,  Ltd.  (Pro- 
vident Life  Fund),  50  Regent- 
street,  w. 

1904  '  Underwood,  Reginald, 

Guardian  Assurance  Company, 
11  Lombard-street,  E.C. 

1906     :  Vaughan,  Hubert, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1905  !  Walker,  Dwight  A., 

Equitable  Life  Assurance  Soc. 
of  the  United  States,  120  Broad- 
tray,  New  York,  U.S.A. 

1906  Warlmrst,  James. 

Alliance  Assur.  Co.,  Ltd.  (Pro- 
vident Life  Fund),  68  Fountain- 
street,  Manchester. 

1904     '  Warnock-Fielden,  Francis  Hugh, 
Prudential  Assurance  Company, 
Kolborn-bars,  E.C. 

1904^  Warren,  Cyril  Ferdinand, 

Prudential  Assurance  Company, 
Kolborn-bars,  E.c. 


Date  of 
becoming 
a  Student. 

1903  >  Watson,  Alexander  R.  I)., 

89  Queen-street,  Auckland,  JSew 
Zealand. 

1906     1  Watson,  Andrew  Daniel, 

Government  Insurance    Depart- 
ment, Ottawa,  Canada. 

1906     >  Watson,  John  A., 

Law  Guarantee  and  Trust  Soc. 
Ltd.,  49  Chancery-lane,  vr.c. 

1900     >  Watt,  Arthur  W., 

Sun  Life  Assur.  Co.  of  Canada, 
Montreal.  Canada. 

1906     0)  Webb,  Herbert  Anthony,  B.A., 
Trinity  College,  Cambridge. 

1898     » Webb,  Lloyd, 

Commercial    Union   Assur.   Co., 
26  New-bridge-street,  E.C 

1905     l  Wellington,  Frank, 

Australian      Mutual     Provident 
Society,  Melbourne,  Australia. 

1902     '  Wollisch,  Frederick, 

Australian      Mutual     Provident 
Society,  Sydney,  Australia. 

1893     '  Welman,  Arthur  Joseph, 

Legal  Sr  General  Life  Assurance 
Soc,  15  Tithebarn-st., Liverpool. 

1905     1  Welsh,  Willis, 

Prudential  Assurance  Company, 
Kolborn-bars,  E.C. 

1904  1  Wenn,  Albert  Edward 

Prudential  Assurance  Company. 
Kolborn-bars,  E.c. 

1905  '  White,  Osborn  Denyer, 

Commercial      Union     Assurance 
Co.,  24,  25  Sf  26  Cornhill,  e.c. 

1902     l  White,  Wilfred  Clare, 

Federal     Life     Assurance     Co., 
Kamilton,  Ontario,  Canada. 

1886     '  Williams,  David, 

181  Queen  Victoria-street,  e.c. 

1905     1  Williams,  Hugh  Corden, 

Australian     Mutual    Provident 
Society,  Melbourne,  Australia. 

1895     l  Williams,  Henry  Samuel  Walter, 
Liverpool   cf    London  §    Globe 
Insurance  Company,  Melbourne . 
Australia. 


STUDENTS. 


Those  marked  1,  2,  or  3,  liave  passed  one,  two, 
Those  marked  (1)  have  been  exempted  wilder 

Date  of 
becoming 

a  Student. 

1900  ll>  Williams,  Lewis,  B.A., 

Commercial  Union  Assur.  Co., 
24,  25  8c  26  Cornhill,  E.C. 

1906     1  Williamson,  Wallace  White, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1901  -  Wilton,  Herbert  George, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1894  '  Windett,  Sydney  V., 

Eagle  Insurance  Company,  79 
Pall-mall,  S.W. 

1905  "■  Wisdom,  Sidney  Herbert, 

Estate  Duty  Office,  Somerset- 
house,  w.c. 

1903     -  Wolfenden,  Edgar  Sydney, 

Australia  n  Mutual  Provident 
Society,  Sydney,  Australia. 

1895  '  Wood,  David  James, 

Commercial  Union  Assurance 
Co.,24-,  25  8c  26  Cornhill,  B.C. 

1901      '  Wood,  Roland  Stuart, 

Liverpool  8c  London  8f  Globe 
Insurance  Co.,  1  Cornhill,  E.c. 

1906  l  Woodall,  Edward  Arthur, 

National  Mutual  Life  Assurance 
Society,  39  King-street,  Cheap- 
side,  E.c. 


or  thret  of  the  four  Examination    of  the  Institute. 

the  Bye-laws  from  the  Examination  in  Part  J. 


Date  of 
becoming 

a  Student. 

1902  '  Woodhouse,  David  Alfred, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1905  l  Woodward,  James  Howard, 

29  Newhal 1st  reel,  Birmingham. 

1900     '  Woolston,  Paul  Livingston,  B.S., 
50  Maine-avenue.    Ocean-grove, 
New  Jersey,  U.S.A. 

1894  '  Wyatt,  George  Matthew, 

Central  Insurance  Company. 
12  &  13  Nicholas-lane,  E.C. 

1886       Yeatman,  Alexander  Alfred, 
2  Coleman-st  reel ,  e.c. 

1895  '  Yeldham,  William  James, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1906  1  Yeomans,  Ernest  Charles, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1903  »  Young,  Henry  J., 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1897     l  Younger,  R.  H., 

Liverpool  8f  London  8c  Globe 
Insurance  Co.,  1  Dale-street, 
Liverpool. 

1904  '  Zumstein,  Herbert  Christian, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 


CORRESPONDING    MEMBERS. 


BRUSSELS. 


Belgium. 


M.  George  H.  Adan, 

Lirecteur-  General '  de  la  Hoy  ale  Beige 
Compagnie  Anonyme  d 'Assurances  a 
Forfait  sur  la  vie  et  contre  les  Acci- 
dents ;  Rue  Royale  {Coin  Impasse  du. 
Pare  J. 

M.  Am.  Begault,  F.A.S., 

J 'ice-President  de  V Association  des 
Actuaires  Beiges.  Membre  Corre- 
spondant  de  1'Institut  des  Actuaires 
Francais;  72  Rue  du  Lac. 

M.  Leon  Duboisdenghien, 

Lirecteur  de  la  Caisse  Generate 
d'Epargne  et  de  Retraite ;  96  Rue 
Gerard. 

M.  Leon  Hamoir, 

Lirecteur-  General  de  la  C*-  des  Pro- 
prietaires  Beams  ;  16  Rue  de  Loxam. 


M.  Fl.  Hankar, 

Lirecteur  -  General  de  la  Caisse 
Generate  d'Epargne  et  de  Retraite; 
50  Rue  du  Fosse-aux- Loups . 

M.  Omer  Lepreus,  F.A.S., 

Lirecteur- General  Honoraire  de  la 
Caisse  Generate  d'Epargne  et  de 
Retraite.  Lirecteur  de  la  Banque 
y a t ionale  de  Belgique.  President  du 
Comite  Permanent  des  Congres  Inter- 
nationaux  d'  Actuaires.  President 
de  V Association  des  Actuaires  Beiges. 
Membre  Correspondent  de  1'Institut 
des  Actuaires  Francais.  Membre  de 
la  Commission  Permanente  des 
Societes  Mutual istes  et  de  la  Com- 
mission Centrale  de  Statistique. 
Membre  de  la  Commission  des 
Accidents  du  Travail.  Ancien 
Capitaine  du  Genie  Charge  de  Cours 
a  I'Ecole  Militaire ,■  39  Rue  de  Turin. 


Denmark. 

COPENHAGEN. 

Prof.  Thorvald  Nicolai  Thiele,  Dr.  Phil. 
Astronomical  Observatory. 


France. 


PARIS. 


M.  Paul  Guieysse,  F.A.S  , 

President  de  I'lnstitut  des  Actuaires 
Franca  is.  Depute  du  Morbihan ; 
2  Rue  Dante. 

M.  Hermann  Laurent,  Dr.  Sc, 

Professeur  d  I'lnstitut  Agronomique. 

rice-President  du  cercle  des  Act  n<tirt  s 
Francais;  18Mue  Denfert-Rocherenv . 

M.  Leon  Marie,  F.A.S., 

Sous-Directeur,  Le  Phenix  Compagnie 
d'Assurances  sur  la  vie.  Membre 
Correspondant  de  V Association  des 
Actuaires  Beiges.  Membre  Agrege  de 
I'lnstitut  des  Actuaires  Francois;  28 
Rue  de  Chdteaitdun  (IXe). 

M.  Albert  Quiquet,  F.A.S., 

Actuaire,  La  Nationals  Compagnie 
d'Assurances  stir  la  vie.  Secretaire 
de  I'lnstitut  des  Actuaires  Francois  : 
17  Rue  Laffitte    (IXe). 

M.  Alfred  Thomereau, 
S  Rue  le  Peletier. 


Germany. 


GOTH  A. 


Dr.  Johannes  Karup, 

Actuary  of  the    Gotha  Life  Assur- 
ance Company. 

Dr.  Karl  Samwer, 

Manager  of  the  Gotha  Life  Assur- 
ance Company,  Ohrdruferstrasse,  4. 


Hungary. 


BUDAPEST. 


M.  Julius  Altenburger, 

Consulting  Actuary.  Corresponding 
Member  of  the  "  Inst  it  id  des  Actuaires 
Francais,"  and  of  the  "Association 
des  Actuaires  Beiges."  Member  of 
the  "  Versicherungs-  Wissenschaftl iche 
J'ereinigung  of  Tie  una'';  \\\.H"jtsdr 
at,  20. 


FLORENCE. 


Italy. 


M.  Guido  Toja, 

< ' ondirecteur  General  des  Com- 
pagnies  Italiennes  d'Assurances 
sur  la  Vie  et  Contre  L'Incendie 
"  La  Fondiaria,"  Piazza  T'ittorio 
Fmanuele. 


Russia. 

ST.  PETERSBURG. 

M.  Serge  de  Savitch, 

Professor  of  Mathematics  in  the 
Electro-Technical  Institute  and  in 
the  University  of  St.  Petersburg. 
Manager  of  the  Tariffs'  Service  of 
the  United  Russian  Insurance  Com- 
panies; Nikolaeivskaia,  35. 


MADRID. 


Spain. 


Dr.  Jose  Maluquer  y  Salvador, 

Insurance  Counsellor  (E.r-Actuary 
at  the  Home  Office).  Member  of  the 
Institute  of  Social  Reforms  ;  calle  de 
Campomanes,  10. 


Sweden. 


STOCKHOLM. 


M.  Anders  Lindstedt,  Dr.  Phil., 

Professor  of  Mathematics  and 
Director  of  the  Polytechnicum. 
Counsellor  of  the  Regency  for  In- 
surance Questions.  Member  of  the 
Royal  Swedish  Academy  of  Science ; 
etc. 


Switzerland. 


ZURICH. 


Dr.  Gottfried  Schaertlin, 

Manager  of  the  "  Schiveizerischen 
Lebensversicherungs-und  Renienan- 
stalt." 


United  States. 

NEW  YORK. 

Mr.  David  Parks  Fackler,  M.A..  F.A.S. , 
F.c- President  of  the  Actuarial  Society 
of  America  (1891-93).  Consulting 
Actuary  ,•   35  Nassau-street. 


*J*  It  is  requested  that  any  inaccuracy  in  the  foregoing  list  may  be  pointed 
out  to  the  Assistant  Secretary. 
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Opening  Address  by  the  President,  Frank  Bertraxd  Wyatt,  Esq. 

[Delivered  26  November  1906.] 

_LN  opening  the  proceedings  of  the  session  with  an  Address,  in 
accordance  with  the  custom  which  has  been  followed  for  so  many 
years,  I  am  anxious  to  express  my  profound  feeling  of  gratitude 
at  the  honour  you  have  conferred  on  me  in  electing  me  your 
President,  and  to  tell  you  how  greatly  I  appreciate  such  a  signal 
mark  of  your  confidence.  With  your  co-operation  and  with  the 
help  and  guidance  of  the  Council,  always  so  loyally  and 
sympathetically  given  to  their  Chairman,  I  shall  do  all  in  my 
power  to  maintain  the  prosperity,  the  usefulness,  and  the  well- 
deserved  prestige  of  our  Institute. 

Looking  back  on  a  long  line  of  eminent  predecessors,  with  a 
vivid  impression  of  the  great  value  of  their  contributions  to 
actuarial  knowledge  and  science,  and  of  their  services  in  the 
cause  of  the  Institute,  I  feel  guilty  of  temerity  in  having 
accepted  the  distinguished  position  in  which  your  goodwill  has 
placed  me.  I  must  confess  that  it  is  with  great  diffidence  I 
venture  to  address  you  this  evening,  more  especially  as  I  have 
found  it  difficult  to  find  new  subjects  of  sufficient  interest  or 
importance  to  warrant  me  in  claiming  your  attention. 

It  is  most  satisfactory  to  find  that  the  papers  contributed  to 
our  meetings  in  recent  years  have  covered  a  wide  range  of 
subjects,  of  a  practical  as  well  as  of  a  theoretical  character,  and 
in  view  of  the  large  membership  of  the  Institute  there  ought  to 
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bo  no  difficulty  in  future  in  obtaining  a  constant  succession  of 
papers  of  merit.  The  extending  sphere  of  the  actuary's  work, 
and  the  increase  in  the  number  of  matters  which  now  come 
forward  for  his  examination  and  advice,  should  yield  fresh 
subjects  for  fruitful  controversy,  while  old  subjects,  the 
consideration  of  which  has  by  no  means  been  yet  exhausted,  will 
present  themselves  under  new  conditions  for  actuarial  research 
and  judgment.  I  am  pleased  to  tell  you  that  the  Council  have 
already  secured  papers  for  the  present  session  from  two  of  our 
distinguished  Fellows,  who  have  frequently  contributed  to  our 
instruction  and  enlightenment,  and  the  Council  would  be  glad  to 
hear  that  others,  and  especially  some  of  our  younger  Members, 
have  in  preparation  papers  on  subjects  to  which  they  have  devoted 
special  attention. 

I  do  not  feel  able  to  suggest  a  list  of  subjects  of  a  new 
character  on  which  it  would  be  desirable  for  the  Members  of  the 
Institute  to  write  papers,  but  doubtless  the  great  wealth  of 
information  contained  in  the  volumes  of  data  relating  to  the 
Mortality  Experience  of  Assured  Lives  and  Annuitants  during 
the  30  years,  1863-1893,  collected  and  arranged  by  the  Institute 
of  Actuaries  and  the  Faculty  of  Actuaries,  will,  for  many  years, 
form  the  basis  of  contributions  of  an  exceedingly  interesting  and 
instructive  nature.  Thus,  we  may  hope  to  have  essays  on  the 
"  Effect  of  Selection ",  following  the  lines  of  examination  of 
Dr.  Sprague  and  Mr.  Chatham  in  their  great  works  on  this  highly 
important  matter;  a  further  endeavour  to  trace  the  effect  of 
discontinuance,  the  recent  experience  affording  far  better  material 
than  that  yielded  by  the  .20  Offices'  experience,  in  which  Whole- 
life  Assurances  were  mingled  with  other  classes  ;  and,  further,  a 
complete  comparison  of  the  Select  Tables  deduced  from  the  "  old  " 
and  '■  new  "  experience,  1863-1893,  might  bring  some  valuable 
facts  to  the  surface.  We  are  already  indebted  to  Mr.  King  and 
Mr.  Ackland  for  valuable  critical  examinations  of  the  effect  of  the 
Xew  Tables  on  A  aluation  Reserves. 

I  would  also  mention  the  intensely  important  subject  of  the 
principles  and  practice  affecting  the  Finance  of  a  Life  Assurance 
Company.  This  subject  has  received  little  attention  from  the 
Institute  since  Mr.  Bailey's  paper  on  the  "  Principles  on  which 
the  Funds  of  Life  Assurance  Societies  should  be  invested  ",  was 
written  more  than  40  years  ago,  and,  in  view  of  the  vast  extent. 
of  the  interests  entrusted  to  Life  Assurance  Companies,  it  would 
seem  highly  desirable  that  the  question  should  now  be  submitted 
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to  the  fullest  examination  and  discussion  by  the  Members  of  the 

Institute.     From   time  to   time  we  have  had  papers  dealing  with 

certain  forms  of  investment  and  the  degree  of  their  suitability  for 

the  Funds  of  a  Life  Office,  but  there  has  been  no  treatise  dealing 

with  this  all-important  subject  in   a  thoroughly  exhaustive  and 

comprehensive  manner.     The  principles  laid  down  by  Mr.  Bailey 

are,  I  believe,  acted  on  to  this  day,  and  rightly  so,  since  they  are 

in  the   nature   of  axioms.     The    classes    of   securities   in   which 

British   Life   Offices   invest  their   funds    have,   however,  greatly 

increased  in  recent  yeat's,  and  the  proportion  of  the  funds  invested 

in  the  several  classes  has  undergone  a  very  material  change.     The 

Directors  of  our  Offices  and  their  Advising  Managers  now  hold 

much   broader   and   more   enlightened  views   on  the   subject    of 

investments,  while  equally  as  cautious  as  their  predecessors  in  the 

paramount    matter    of   security.      They    are    full}r    alive    to    the 

necessity  of  seeking  new  channels  of  investment,  and  of  considering 

securities  of  diverse  kinds,  within  and  beyond   the  limits  of  the 

United  Kingdom.     Thirty  years  ago  about  one-half  of  the  Funds 

of  British  Ordinary  Offices  was  invested  in  mortgages  on  property, 

while  at  the  present  time  the  proportion  is  only  about  one-quarter, 

and  a  not  insignificant  proportion  of  such  mortgages  is  on  property 

outside  the  United   Kingdom.     I   should  like  to  see  an  essay  on 

the  subject  of  "  The  Finance  of  Life  Offices  "  dealing  exhaustively 

with    the    causes    which    affect    the    rate    of   interest,    with     the 

appreciation  and  depreciation  of  stocks  and  shares,  the  reasons  of 

these   fluctuations,  and   the  probability  of  their  recurrence  from 

time  to  time ;  and,  without  attempting  to  assume  the  role  of  a 

prophet,  the  essayist  might  devote  his  attention  to  the  question  of 

the  rate  of  interest  likely  to  prevail  in  the  future. 

A  further  volume  of  Monetary  Tables  founded  on  the  British 
Offices  Select  Tables,  to  be  brought  out  jointly  by  the  Institute 
and  the  Faculty,  is,  I  am  happy  to  say,  on  the  point  of  completion. 
As  you  are  aware,  it  will  embody  the  monetary  tables  contained 
in  the  volume  of  Select  Tables  already  published,  and 
will  include,  by  an  arrangement  with  the  authors,  the 
monetary  tables,  constructed  by  Messrs.  Baker  and  llaisin, 
on  the  0:3I]  and  0[XM]  Mortality  Tables.  Another  volume, 
based  on  the  British  Offices'  0M  Table,  which  is  to  be 
published  by  the  Institute  on  its  own  responsibility,  will 
contain  the  values  of  policies,  and  other  tables  constantly 
required  in  our  daily  practice,  following  the  excellent 
plan     adopted     by     Mr.     R.     P.     Hardy      in     his     Valuation 
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Tables    on    the    old     HM    and    HM "     Mortality    Tables.      The 

preparation  of  these  tables  is  also  well  advanced,  and  it  is  hoped 
that  the  work  will  be  available  for  nse  very  shortly.  "With  these 
two  additional  volumes  our  actuarial  armoury  based  on  the  British 
Offices'  experience  will  be  well  nigh  complete.  Both  these  works 
have  been  carried  out  under  the  supervision  of  a  small  Committee 
consisting  of  Mr.  R.  P.  Hardy,  Mr.  Ackland,  and  Mr.  Lidstone, 
and  our  gratitude  is  due  to  them  for  their  admirable  labours. 

In  accordance  with  general  anticipation,  British  Life  Offices  are 
adopting  the  new  tables  in  the  Valuation  of  their  Liabilities,  as 
the  opportunity  for  change  arises,  and  it  is  probable  that  in  a  very 
few  years  these  tables  will  be  universally  used,  and  will  become  the 
recognized  standard  basis  for  the  Valuation  of  Liabilities.  Such  a 
condition  of  things  will  be  in  the  highest  degree  gratifying  to  the 
Institute  and  the  Faculty,  who  jointly  undertook  the  immense 
work  of  collating  the  mortality  experience  of  60  British  Offices 
and  of  constructing  mortality  and  monetary  tables  therefrom. 

\o\\  will  be  interested  to  know  that  Mr.  W.  Palin  Elderton, 
F.I. A., responding  in  a  most  public-spirited  manner  to  the  request 
of  the  Council,  lias  completed  his  work  on  "Frequency  Curves  and 
Correlation",  as  an  extension  of  a  paper  he  originally  proposed 
to  read  at  a  sessional  meeting.  His  work  may  be  regarded 
mainly  as  a  detailed  description  of  the  basis  and  practical 
application  of  the  modern  statistical  methods  which  are 
associated  with  the  name  of  Professor  Karl  Pearson.  You 
will,  I  know,  join  with  me  in  offering  congratulations  to 
Mr.  Elderton,  and  in  thanking  him  for  his  labours  in  the 
direction  of  advancing  our  actuarial  science. 

In  recent  years  the  Institute,  in  its  corporate  capacity,  has 
had  opportunities  of  assisting  the  State  in  matters  of  national 
importance,  such,  for  instance,  as  advising  the  Royal  Commis- 
sioners of  the  Patriotic  Fund  as  to  the  financial  state  of  the 
various  Funds  under  their  administration.  Following  the 
precedent  that  has  been  wisely  adopted  in  similar  cases,  my 
predecessor,  Mr.  Henry  Cockburn,  recently  gave  his  valuable 
services  on  a  Departmental  Committee  of  the  Board  of  Trade, 
respecting  Bond  Investment  Companies  and  their  methods  of 
finance  and  procedure.  As  a  result  of  this  Report,  there  is  now 
before  Parliament  a  Bill  to  provide  for  the  better  regulation  of 
Bond  Investment  Companies,  and  it  is  not  improbable  that  it  may 
become  law  during  the  present  session.  Clause  3  of  the  Bill  enacts 
that   every  Bond   Investment  Company  shall  have  quinquennial 
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investigations  made  into  its  financial  position  by  an  " Actuary", 
closely  following  the  wording  of  section  7  of  the  Life  Assurance 
Companies  Act  1870,  and  I  venture  to  hope  that  before  the 
Bill  becomes  law,  the  word  "  Actuary  "  will  be  properly  defined 
by  the  addition  of  the  words  '"'being  a  Fellow  of  the  Institute  of 
Actuaries,  or  of  the  Faculty  of  Actuaries  in  Scotland  ",  so  that  it 
will  not  be  possible  for  the  periodical  investigations  of  these 
Companies  to  be  made  by  unqualified  persons  to  the  possible 
detriment  of  the  interests  of  a  large  and  thrifty  section  of  tin 
Community.  Your  President  and  the  President  of  the  Faeultv 
of  Actuaries  have  independently  communicated  their  views  on 
this  point  to  the  Board  of  Trade. 

In  view  of  the  large  increase  of  Annuity  Business,  both  by 
Life  Offices  and  by  the  Government,  it  is  greatly  to  be  desired 
that  the  extensive  statistics  relating  to  the  experience  of 
Government  Annuitants  from  1875  to  the  present  date  should 
be  collected  and  published,  aud  I  venture  to  express  the  hope 
that  such  a  valuable  work  will  be  undertaken  before  long.  As  h 
well  known,  the  British  Offices'  Tables  show  a  greater  vitality 
in  both  sexes  than  the  Government  Annuity  Tables  (1883  .and 
as  each  successive  publication  of  annuity  experiences  has  indicated 
an  increasingvitality  in  both  sexes,  it  is  very  neeessarv  that  our  Life 
Offices  should  have  the  latest  possible  material  at  their  disposal 
from  time  to  time  to  enable  them  to  consider  the  sufficiency  of 
their  rates.  It  is  also,  of  course,  important  that  the  Government 
should  be  satisfied  from  time  to  time  that  they  are  not  conducting 
their  annuity  business  at  a  loss  to  the  countrv. 

The  desirability  of  the  Census  of  this  country  being  taken 
more  frequently,  whereby  the  value  of  the  vital  statistics  of  the 
country  would  be  greatly  enhanced,  was,  as  you  are  aware, 
considered  by  the  Council  not  long  since,  and  a  memorial  on  the 
subject  was  addressed  to  the  President  of  the  Local  Government 
Board,  but  so  far  we  do  not  seem  to  be  any  nearer  our  goal. 
The  "  Case  for  Census  Reform  "  was  fully  and  admirablv  laid 
before  us  five  years  ago  by  Mr.  G.  H.  Ryan,  and  I  think  I  am 
right  in  saying  that  we  are  unanimous  in  our  opinion  as  to  the 
desirability  of  a  Quinquennial  Census.  When  we  remember  that 
the  Census  is  taken  every  five  years  in  France,  Germanv,  and 
Sweden,  and  in  some  of  our  Australian  Colonies,  and  also  in  the 
Administrative  County  of  London,  and,  further,  that  a  Committee 
appointed  by  Government,  in  1890,  for  the  purpose  of  considering 
the    question,   strongly  recommended    that    the    Census   of   this 
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country  should  be  taken  every  live  years,  I  cannot  help  thinking 
that  the  Council  would  be  fully  justified  in  again  approaching 
the  Local  Government  Board  and  in  expressing  their  views  on  a 
subject  of  such  national  importance. 

In  relation  to  the  varied  character  and  expansion  of  Actuarial 
work  we  observe  with  much  satisfaction  the  general  admission 
that  it  is  not  only  in  the  domain  of  Life  Contingencies  that 
the  functions  of  the  Actuary  may  be  usefully  extended  and 
recognized.  His  training  fits  him  to  disentangle  many  knotty 
problems  into  which  life-probabilities  do  not  enter  at  all.  I 
believe  that  one  of  our  Fellows  was  recently  consulted  by  the 
Directors  of  a  public  Company  to  advise  them  upon  the  terms 
upon  which  certain  Founders'  Shares  should  be  bought  out  and 
cancelled;  and  there  must  be  an  infinite  number  of  similar 
questions  coming  up  for  consideration  before  the  Boards  of  Joint 
Stock  Companies  in  regard  to  which  our  Fellows  might  be 
consulted  with  great  advantage.  In  this  direction  I  hope  and 
firmly  believe  that  the  scope  of  the  Actuary's  work  will 
continually  increase. 

And  now  let  me  throw  out  the  suggestion  that  our  Fellows, 
more  especially  those  holding  prominent  positions,  might  bear  in 
mind,  perhaps  more  frequently  than  they  now  do,  the  financial 
basis  of  much  of  their  work,  and  enter  into  the  discussion  of 
purely  financial  questions  when  suitable  opportunities  arise.  I 
should  like  to  see  as  much  weight  attached  to  the  criticisms  or 
proposals  of  an  Actuary  when  financial  discussions  are  taking- 
place  as  would  be  ungrudgingly  accorded  to  them  if  they  dealt  with 
insurance  problems  ;  but  to  bring  this  about  our  Fellows  must 
identify  themselves  more  freely  with  the  matters  I  have 
mentioned,  and  I  do  not  think  anyone  will  call  in  question 
their  capacity  to  do  so. 

The  Fifth  International  Congress  of  Actuaries  was  held  in 
September  last  in  Berlin  under  the  auspices  of  the  German 
Federation  for  Insurance  Science,  and  the  proceedings  passed  off 
with  great  eclat  and  every  mark  of  success,  the  attendance  of 
Members  from  all  parts  of  the  world  having  been  upwards  of 
five  hundred  and  fifty.  The  German  Society  consists,  I 
understand,  of  three  sections,  Legal,  Medical,  and  Mathematical  or 
Actuarial,  and  has,  I  believe,  about  135  Corporate  Members, 
including  the  leading  private  and  public  institutions  for  all 
branches  of  insurance,  and  about  1,000  personal  Members.  It 
was,  no    doubt,   in   consequence   of   this   wide    constitution   and 
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extensive  membership  that  the  Society  succeeded  in  obtaining 
for  the  Congress  greater  State  recognition,  attention  and 
encouragement  than  that  accorded  to  any  previous  Congress  of 
Actuaries.  Bv  the  consideration  and  courtesy  of  the  President 
of  the  Reichstag,  the  magnificent  building,  in  which  that 
Assembly  meets,  was  placed  at  the  disposal  of  the  Congress 
during  the  week's  sitting,  and  the  large  hall  was  full  to 
overflowing  on  the  opening  day,  when  telegrams  of  welcome 
were  received  from  the  Emperor,  and  also  from  the  Imperial 
Chancellor,  Prince  von  Billow,  and  from  His  Excellency,  the 
Graf  von  Posadowskv,  Minister  of  the  Interior,  who  also  accepted 
the  position  of  Honorary  President  of  the  Congress.  In  the 
regrettable  absence  of  Monsieur  Lepreux,  President  of  the 
Permanent  Congress  Committee  in  Brussels,  through  ill-health, 
the  Congress  was  opened  by  Monsieur  A.  Be'gault,  Secretary  of 
that  Committee,  and  Dr.  Hahn,  of  Magdeburg,  unanimously 
elected  President  of  the  Congress,  delivered  a  highly  interesting 
and  instructive  Inaugural  Address,  dealing,  amongst  many  other 
matters,  with  the  development  of  all  branches  of  insurance  in 
the  German  Empire,  and  the  formation,  constitution  and  aims 
of  the  "  German  Federation  for  Insurance  Science."  It  was 
recognized  by  everyone  that  the  smooth  and  successful  way  in 
which  the  proceedings  passed  off  during  five  days  of  real  hard 
work, — the  meetings  lasting  from  half-past  nine  in  the  morning  to 
five  in  the  evening,  with  an  interval  of  an  hour  and  a  half  for 
lunch — was  largely  due  to  the  constant  courtesy  and  invariable 
attention  shown  by  the  respected  President  of  the  Congress.  It  is 
also  with  much  pleasure  that  I  add  my  own  personal  tribute  to  those 
of  others  to  the  indefatigable  labours  of  the  energetic,  versatile  and 
courteous  Organising  Secretary,  Professor  Alfred  Manes,  mi  whom 
fell  the  whole  brunt  of  the  arrangements  of  a  Congress  on  a  much 
larger  scale  than  any  of  those  yet  held,  as  well  as  of  the  various 
social  functions  and  entertainments.  He  also  undertook  the 
responsibility  of  editing  the  two  volumes  of  "  Reports,  Memoirs 
and  Proceedings  ",  containing  upwards  of  1,500  pages  of  matter, 
which,  by  an  excellent  arrangement,  were  placed  in  the  hands  of 
all  the  subscribers  some  weeks  before  the  opening  of  the  Congress. 
Members,  therefore,  who  intended  to  be  present  had  the 
opportunity  of  a  leisurely  study  of  the  numerous  papers  and 
essays,  and  by  way  of  further  assisting  them,  a  brief  precis  of 
i' very  paper  was  given  in  two  other  languages,  the  only  three 
languages  employed  being  German,  French  and  English. 
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As  the  volumes  containing  the  papers,  &c,  have  been  in  tin- 
hands  of  so  many  of  our  Members,  and  have  doubtless  been 
passed  on  to  others,  and  as  a  further  volume  will  soon  be 
published,  containing  a  full  report  of  the  proceedings  and 
discussions,  I  shall  not  weary  you  with  an  attempted  description 
of  the  numerous  essays  submitted.  The  subjects  were  well  chosen, 
and  included  many  that  were  not  only  of  much  interest  to  us  in 
this  country,  but  of  great  and  growing  importance  to  several 
foreign  countries.  About  sixty  essays,  of  which  nine  were 
contributed  by  our  own  Fellows,  were  sent  in  on  the  following 
principal  subjects  : 

(1)  Industrial  Insurance,  and  particularly  the  Insurance 

of  Children. 

(2)  The   methods  of  calculating   and  determining   extra 

premiums  for  hazardous  risks. 

(3)  Mortality  Tables  for  Annuitants. 

(4)  Methods  of  insuring  Abstainers,  and  persons  whose 

occupations  connect  them  with   the  manufacture  or 
sale  of  alcoholic  beverages. 

(5)  Insurance  on  the  lives  of  women. 

(6)  The    question    of    Taxes    imposed    upon    Insurance 

Companies. 

(7)  Limits  within  which  Insurance    is  possible. 

Those  who  were  there  to  read  their  papers,  devoted  a  short 
time,  limited  to  ten  minutes,  to  giving  a  precis  of  their  paper 
with  any  additional  information  which  occurred  to  them,  and  this 
was  followed  by  translations  into  two  other  languages.  I  am 
inclined  to  think  that  this  practice  of  translating  the  author's 
precis  of  his  own  paper  into  two  other  languages  has  a  tendency 
to  diminish  the  interest  in  the  proceedings,  while  at  the  same 
time  curtailing  the  very  limited  time  at  the  disposal  of  those  who 
wish  to  discuss  a  particular  subject  after  the  several  papers  on  it 
have  been  read  in  extract,  or  taken  as  read.  I  would  venture  to 
suggest  to  those  who  may  have  the  organization  of  the  next 
Congress  that  they  should  take  this  matter  into  consideration,  for, 
the  papers  being  already  printed,  with  translations,  it  would  seem 
unnecessary  for  the  author  to  read  an  extract  from  his  paper, 
though,  of  course,  he  should  be  at  liberty  to  add  any  further 
information;  and,  if  this  practice  were  altered,  only  very  brief 
translations  would  be  required,  and  more  time  would  be  available 
for  the  discussion  of  the  papers,  and  for  the  necessary  translations 
of  the  remarks  of  the  debaters. 
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The  English  Members  were  much  indebted  to  Mr.  G.  W. 
Richmond,  F.I. A.,  who  fulfilled,  most  satisfactorily,  the  trying 
duty  of  translating  the  comments  and  criticisms  into  English. 
and  we  have  to  thank  our  friend,  Mr.  Ernest  "Woods,  F.I. A.,  for 
(tnce  more  acting  as  Correspondent  for  England. 

In  addition  to  the  large  number  of  papers  to  which  I 
have  referred,  there  were  about  fifty  memoirs  of  an  interesting 
character  submitted  on  the  methods  of  conducting  mortality 
investigations,  the  teaching  of  actuarial  science  in  schools  and 
colleges,  the  progress  of  Insurance  legislation,  aids  to  actuarial 
calculation,  and  (of  special  interest  only  to  the  German  Society 
on  the  uniformity  of  legal  requirements,  especially  as  regards 
reports  to  be  made  to  the  Insurance  Authorities.  It  is  very 
satisfactory  to  rind  that  the  British  and  Colonial  Actuaries  took 
a  great  interest  in  the  Meetings,  there  having  been  about  •'!<  I 
Members  of  the  Institute,  and  17  of  the  Faculty,  present,  and, 
in  spite  of  the  distance  and  loss  of  time,  several  Actuaries  from 
our  own  Colonies. 

1  am  sure  that  all  of  us  who  went  over  to  Berlin  have  come 
away  with  strong  impressions  as  to  the  great  thoroughness  with 
which  Insurance  business  in  Germany  is  carried  on,  and  of  the 
admirable  manner  in  which  the  beneficent  laws  of  the  German 
Empire  relating  to  Insurance  against  Invalidity  and  Old  Age,  and 
to  Workmen's  Compensation,  are  carried  out,  under  the  supervision 
of  a  Government  keenly  alive  to  the  paramount  importance  of 
these  in  their  influence  on  the  welfare  of  the  nation,  and  that  we 
realize  the  immense  advantage  which  has  accrued  to  their  country 
by  the  great  attention  given  to  these  subjects  by  the  Government. 
I  would  further  say  that  we  have  all  come  away  with  the  liveliest 
sense  of  pleasure  at  the  excellent  arrangements  made  for  the 
comfort  of  ourselves  and  of  the  ladies  who  accompanied  us,  and 
at  the  warm-hearted  and  lavish  hospitality  shewn  to  us. 

Although  I  have  spared  you  any  comments  or  criticisms  on 
the  papers  read  before  the  Congress,  I  must  call  your  attention  to 
an  important  proposition  which  was  made  by  Dr.  Klang,  of 
Vienna,  which  arose  out  of  the  discussion  on  the  papers  on  the 
assessment  of  premiums  for  hazardous  risks,  a  discussion  in 
which  several  of  the  Medical  Members  of  the  Congress  took  a 
great  interest.  The  proposition  was  to  the  effect  that  it  was 
desirable  that  an  endeavour  should  be  made  to  collect  compre- 
hensive statistics  as  to  the  mortality  of  under-average  lives,  and 
of   the   various   methods   of   dealing   with   them,  in  the  several 
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Continental  Countries  and  in  the  United  Kingdom  ;  and  that 
possibly  the  statistics  might  be  aggregated  so  as  to  form  tables 
of  universal  applicability.  The  Gongress  itself  being  debarred 
from  passing  any  resolutions,  it  was  referred  to  a  meeting  of 
the  Permanent  Congress  Committee,  who  will,  doubtless,  take  the 
matter  up  and  communicate  with  the  various  Actuarial  Societies. 
As  the  Council  will  soon  have  an  opportunity  of  considering  the 
matter,  it  would  be  premature  of  me  to  indicate  any  views  1  may 
have  as  to  the  feasibility  of  the  scheme. 

With  regard  to  these  periodical  meetings  of  Actuaries  from 
all  parts  of  the  world  I  hold  that,  exceedingly  pleasant  in 
themselves,  they  are  of  great  utility  to  our  profession  from 
many  points  of  view.  AVe  gain  by  them  a  greater  knowledge  of 
the  way  in  which  the  great  economical  questions  of  life  assurance 
and  kindred  matters  present  themselves  to  other  nations,  and  we 
profit  greatly  from  professional  and  social  intercourse  with  our 
brother  Actuaries  in  other  parts  of  the  world.  They  also  enable 
us  to  see  more  clearly  and  to  appreciate  the  growing  importance 
and  increasing  influence  of  the  various  Actuarial  Societies  which 
have  been  established  in  recent  years  in  other  countries,  more  or 
less  closely  following  the  constitution  and  the  aims  and  objects 
of  our  own  Institute. 

The  next  Congress  has  been  arranged  to  meet  in  A  ienna  in 
the  month  of  June  1909.  The  fact  that  the  last  three 
Congresses  have  been  held  during  the  usual  holiday  period  has, 
I  am  afraid,  militated  against  large  attendances,  and,  this 
consideration  evidently  weighing  with  them,  our  Austrian 
friends  have  selected  the  month  of  June  in  the  height  of  the 
Vienna  season,  and,  if  possible,  the  very  week  m  which  the 
"  Grand  Prix "  is  to  be  run.  I  venture  to  express  the  hope 
that  many  of  us  will  find  it  convenient  to  take  an  extra  week's 
holiday  at  that  time,  so  that  the  attendance  of  English  Actuaries 
may  be  greater  than  on  previous  occasions. 

Passing  from  the  pleasant  contemplation  of  the  work  and 
influence  of  the  recent  Actuarial  Congress  I  am  led  to  a 
consideration  of  the  important  events  in  the  domain  of  Life 
Assurance  which  have  happened  in  America  during  the  last  two 
years.  The  revelations  and  disclosures  of  unsound  practice  and 
of  a  vicious  system  of  financing  the  immense  funds  entrusted  to 
their  care,  which  have  been  brought  home  to  the  head  officials  of 
some  of  the  largest  Life  Companies  in  the  United  States,  have 
caused  a  surging  wave  of  alarm  and  discontent  to  sweep  over  that 
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country.  I  have  had  considerable  doubt  whether  I  could  with 
propriety  refer  to  this  subject,  which  has  so  engrossed  public 
attention  here,  and  on  which  so  much  has  been  written  and  said. 
However,  in  view  of  the  intense  interest  which  the  actuarial 
profession  naturally  takes  in  anything  affecting  the  beneficent 
system  of  Life  Assurance  and  its  vast  importance  as  an  economic 
factor  of  life,  I  think  I  may  fairly  ask  your  attention  to  the  few 
remarks  I  have  to  make  on  the  subject. 

in  the  first  place  we  may,  without  offence,  extend  our 
sympathy  to  the  American  public  whose  faith  in  their  Life 
Insurance  Institutions  has  been  so  severely  tried,  and  we  may 
express  the  confident  hope  that  it  will  gradually  but  surely  revive 
under  improved  official  administration. 

It  is  not  my  intention  to  dilate  on  the  situation  or  to  add  to 
the  flood  of  criticism,  which  has  appeared  in  the  press  in  the 
United  States  and  in  our  own  country,  but  I  think  it  may  be 
useful  to  record  briefly  what  has  been  done  to  prevent  a  repetition 
of  the  evils  exposed,  and  to  consider  the  important  results  which 
have  followed  in  our  own  country  as  a  consequence  of  the  agitation. 
In  the  first  place  it  will  be  observed  with  profound  gratification 
that  the  sound  actuarial  principles  on  which  Life  Insurance  is 
based  and  carried  on  have  been  in  no  way  found  wanting,  and 
that  it  is  not  out  of  the  application  of  these  scientific  principles 
that  the  recent  difficulties  in  America  have  sprung.  The  troubles 
have  arisen  in  another  direction,  from  the  failure  of  those  in  high 
places  invariably  to  conform  to  sound  principles  in  the  adminis- 
tration of  the  immense  funds  entrusted  to  their  charge.  No 
reflections  have  been  cast  on  the  Actuary's  capability  or  probity. 
Indeed,  it  is  not  improbable  that  if  the  Actuary  in  America  had 
held  a  more  dominant  official  position,  and  had  been  heard  more 
in  the  councils  of  those  responsible  for  the  administration  of 
the  Funds,  the  troubles  might   never  have  reached  an  acute  stage. 

The  intense  importance  to  the  American  public  of  the 
questions  at  issue  will  be  gathered  from  the  fact  that  the  total 
Assets  of  their  ordinary  and  industrial  Companies  amount  to 
upwards  of  500  million  pounds,  and  that,  approximately,  one 
half  of  this  amount  is  held  by  the  three  leviathan  Companies, 
whose  financial  methods  have  been  the  cause  of  so  much 
discussion  and  disturbance. 

The  American  nation,  with  its  customary  business  energy  and 
directness  of  purpose,  soon  proceeded  to  put  its  house  in  order. 
A  powerful   Committee,  known   as    the    Armstrong    Committee, 
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held  an  exhaustive  examination  and  their  report  of  seven  volumes 
comprising  7,000  pages,  recommended  further  legislation  with 
the  object  of  placing  the  practice  of  life  assurance  on  a 
thoroughly  safe  basis. 

AVhat  reflections  are  borne  in  on  our  minds  by  a  consideration 
of  the  salient  features  of  this  Report,  which  doubtless  many  of  us 
have  examined  in  abstract  ?  Firstly,  it  has  been  demonstrated 
that  the  Insurance  Laws  of  America,  notwithstanding  their 
drastic  regulations  and  the  requirement  of  Standard  Reserves  for 
Liabilities,  have  not  proved  effective  in  attaining  their  paramount 
object — the  full  protection  of  the  policyholder.  It  has  also 
brought  into  prominence  the  great  danger  and  general 
inexpediency  of  power  over  the  administration  of  a  Life  Office, — 
and  more  specially  in  the  Investment  of  the  Funds, — being 
practically  concentrated  in  the  hands  of  one  man,  usually  called 
the  President,  whose  influence  largely  controls  the  Board  of 
Directors. 

May  we  not  venture  to  hope  that  one  of  the  results  of  the 
investigations  now  proceeding  will  be  that  the  Life  Assurance 
Companies  in  America  will  ere  long  adopt  the  same  sound 
principles  as  British  Life  Offices,  which  protect  so  efficiently  the 
interests  of  the  policyholders,  and  under  which  the  sole  and 
undivided  responsibility  for  good  administration  and  the 
protection  of  the  funds  l'ests  with  a  Board  of  Directors,  who 
never  delegate  their  powers  to  anyone  else,  though  they  would,  of 
course,  be  guided  by  the  advice  and  judgment  of  their  Manager 
or  Chief  Officer,  in  all  matters  of  finance  and  investment  ? 

Here  I  may  digress  so  far  as  to  state  my  entire  concurrence 
with  the  view  expressed  by  several  of  my  predecessors  that 
it  is  most  desirable  for  the  efficient  administration  of  a  Life 
Assurance  Institution  that  the  Chief  Officer  or  Manager  should 
himself  be  a  fully  qualified  Actuary.  On  account  of  his  special 
training  and  his  ingrained  habit  of  analysis  and  of  looking  into 
the  future,  the  Actuary  is  specially  qualified  to  deal  with  all  the 
questions  of  finance  and  investment  which  come  before  the  Board 
of  Directors,  and  it  is  recognized  that  his  judgment  in  these 
matters  is  of  great  service.  It  is  highly  satisfactory  to  find  that 
this  view  now  meets  with  almost  universal  acceptance,  and  that, 
with  a  very  few  exceptions,  it  has  been  acted  upon  by  the 
Directors  of  our  Life  Offices. 

Arising  out  of  what  I  may  call  the  "  American  situation  " 
is  one  very   interesting  point,  to   which  I  should  like  to  draw 
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your  attention.  The  recently  issued  Report  of  the  Insurance 
Commissioner  of  Massachusetts  contains  the  announcement  that 
the  State  of  New  York  has  passed  legislation,  as  a  result  of  the 
findings  of  the  Armstrong  Committee,  which  will  certainly 
have  a  very  far-reaching  effect.  It  is  there  enacted  in  effect  that 
the  standard  of  Valuation  is  the  Combined  Experience  Table 
(17  Offices),  and  4  per-cent  interest  for  policies  issued  prior  to 
1  January  1901,  and  the  American  Experience,  with  3£  per-cent 
interest  for  subsequent  issues,  the  select  and  ultimate  valuation 
method  to  be  used  for  all  policies  written  after  the  year  1906. 
Each  Company  must  report  the  excess  of  its  policy  reserve  over 
the  reserve  computed  by  the  above  method.  Preliminary  term 
contracts,  as  that  designation  is  usually  understood,  are  prohibited. 

It  may  be  remarked  that  at  the  present  moment  a  Canadian 
Commission  is  considering  the  same  questions  as  affecting  the 
position  and  conduct  of  life  assurance  business  in  the  Dominion. 
I  do  not  therefore  propose  to  make  any  personal  comments  on 
the  new  laws  of  the  State  of  New  York ;  but  I  may  at  least  call 
your  special  attention  to  the  fact  that  a  new  Standard  of  Reserve 
has  received  legislative  sanction,  in  substitution  for  the  net 
premium  method  previously  in  force  in  the  States.  The  "  Select 
and  Ultimate"  method  of  valuation  is  associated  in  this  country 
with  the  name  of  Mr.  Miles  M.  Dawson,  a  Fellow  of  our  Institute.* 
I  do  not  think  I  could  make  any  more  useful  suggestion  to  any 
member  in  search  of  a  suitable  subject  for  investigation  than  that 
he  should  examine  the  new  method  critically,  pointing  out  its 
assumptions,  its  results,  and  its  merits  and  demerits  generally. 
Any  method  of  valuation  embodied  in  the  laws  of  a  great  count rv 
may  well  receive  our  most  serious  consideration. 

What  may  be  the  result  of  new  legislative  measures  in  America 
and  elsewhere  we  must  leave  to  the  future  historian,  and  we  shall 
be  more  interested  for  the  moment  in  considering  what  has 
happened  in  our  own  country  as  a  result  of  the  disclosures.  It  is 
not  surprising  that  the  British  public,  so  many  of  whom  are 
policyholders  in  the  American  Offices  transacting  business  here, 
should  have  been  much  agitated  and  that  there  should  even  have 
been  a  call  on  the  State  to  afford  them  protection  by  requiring 
deposits  from  the  American  Companies  commensurate  with  their 
liabilities  in  this  country.  At  the  same  time  it  is  most  satisfactory 
to  find  that  the  stability  and  sound  administration  of  our  own  Life 
Assurance  Institutions  has  not  been  seriously  called  in  question, 

*  Transactions  of  the  Actuarial  Society  of  America,  vol.  vii,  page  418. 
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and  that  the  confidence  of  the  British  public  in  them  is  in  no 
way  abated. 

In  the  early  part  of  the  year,  a  question  was  asked  in  the 
House  of  Lords  as  to  whether  the  Government  proposed  to  take 
any  steps  to  protect  the  interests  of  British  policyholders  in 
American  Offices,  and  Lord  Onslow,  Chairman  of  Committees  in 
the  House  of  Lords,  promised  the  appointment  of  a  Select 
Committee  of  the  House  of  Lords  to  consider  the  question.  A 
Select  Committee  was  duly  appointed  "to  enquire  and  report 
"  what  steps  should  be  taken,  by  deposit  of  funds  or  otherwise. 
"  to  provide  adequate  security  for  British  policyholders  in  Life 
"  Assurance  Companies  which  have  their  chief  offices  outside  the 
"  United  Kingdom,  but  which  carry  on  business  in  this  country," 
and  it  obtained  the  evidence  of  several  actuaries  and  of  several 
persons  intimately  acquainted  with  life  insurance  business.  It 
must  be  very  gratifying  to  us  to  find  that  the  recommendations 
of  the  Committee  are  in  accordance  with  the  evidence  of  the 
actuarial  witnesses,  which  was  quite  unanimous  in  its  character. 
Perhaps  the  main  interest  in  the  Report  of  the  Committee  lies  in 
the  fact  that  they  do  not  recommend  that  Foreign  and  Colonial 
Companies  be  compelled  to  deposit  funds  in  this  country,  but 
that  they  suggest  that  the  deposit  of  £20,000  which  the  Act 
of  1870  makes  obligatory  on  any  new  company,  whether  Foreign 
or  British,  should  be  maintained  permanently,  and  not  be  liable 
to  be  withdrawn  under  the  specific  conditions  mentioned  in 
that  Act. 

Another  important  recommendation  made  by  the  Committee 
is  to  the  effect  that  all  Insurance  Companies,  whether  British  or 
Foreign,  should  be  required  to  furnish  the  Board  of  Trade  with 
full  Revenue  Accounts,  Balance  Sheets,  and  Valuation  Statements 
of  their  business,  showing  at  the  same  time  the  expenses  of 
management,  and,  further,  that  the  Returns  to  the  Board  of  Trade 
should  distinguish  between  British  and  other  business.  At  the 
end  of  their  Report  the  Committee  state  their  opinion  that  it 
would  be  "  very  desirable  to  provide  for  a  statement  in  the  returns 
"  made  by  all  insurance  companies,  both  British  and  Foreign,  of 
"  the  market  value  of  the  securities  held  by  them"  ;  but  it  does 
not  seem  clear  what  is  intended,  and  we  await  with  considerable 
interest  an  elucidation  of  this  point. 

While  in  a  general  way  we  should  welcome  any  reasonable 
amendment  in  the  form  of  the  Balance  Sheet  appended  to  tin- 
Act   of  1870  which  would   have   the   effect  of  affording  further 


1907.]  Opening  Address  by  the  President.  15 

useful  information  to  the  public,  I  am  disposed  to  think  that  it 
would  be  most  undesirable  that  any  amendment  should  be  made 
which  might  lead  to  the  adoption  in  any  form  of  a  legal  standard 
for  the  Valuation  of  a  Company's  Assets. 

We  may  unhesitatingly  affirm  that  Life  Assurance  has 
progressed  and  greatlv  prospered  under  the  Life  Assurance 
Companies  Act,  1870,  which  statute,  while  reserving  the  fullest 
liberty  to  the  Companies  in  the  conduct  of  their  business,  has 
made  it  incumbent  on  them  to  give  to  the  public  the  fullest 
information  respecting  their  transactions  and  the  provision  made 
lor  the  fulfilment  of  their  contracts.  The  healthy  emulation  and 
rivalry,  which  the  Companies  of  the  United  Kingdom  have  been 
free  to  embark  in,  have  resulted  in  their  accumulating,  for  the 
security  of  the  immense  interests  of  their  policyholders,  Reserve^ 
of  a  level  of  strength  greater  than  at  any  former  period  and 
unrivalled  in  any  other  country  of  the  world.  It  is  with  intense 
gratification  that  we  can  point  to  this  desirable  consummation, 
and  also  to  the  improvement  in  the  financial  condition  of  Friendh 
Societies  and  other  Provident  Institutions,  being  so  very  largely 
due  to  the  persistent  influence  of  the  actuarial  profession  in  the 
inculcation  of  scientific  principles  and  sound  practice. 

Thirty-six  years  have  elapsed  since  the  passing  of  the  Act  of 
1870,  and,  concurrently  with  a  great  expansion  in  the  business, 
the  Funds  of  Ordinary  Life  Offices  have  grown  from  about 
100  millions  in  that  year  to  upwards  of  oOO  millions  at  the 
present  time.  The  great  changes  that  have  taken  place  in  the 
circumstances  of  Life  Assurance,  and  other  considerations,  would 
seem  to  indicate  that  the  time  has  now  arrived  when  the  legislative 
enactments  of  1870  might  be  amended  with  advantage. 

As  a  result  of  the  Report  of  the  Select  Committee  referred 
to,  it  is  probable  that  proposals  will  shortly  be  brought  forward 
for  an  amendment  of  the  Act  of  1870,  but,  while  it  may  be 
found  desirable  to  make  several  amendments  of  importance  with 
a  view  to  carrying  out  the  suggestions  of  the  Committee  and  to 
improving  the  value  of  the  Official  Returns  of  Life  Assurance 
Companies,  there  is  not,  I  should  imagine,  any  intention  of 
departing  from  the  main  principles  of  the  existing  Acts,  which  a 
long  experience  has  shewn  to  be  sound  and  beneficial. 

In  1892,  the  Board  of  Trade  approached  the  Institute,  and 
also  the  Faculty  of  Actuaries  in  Scotland  and  the  Life  Offices 
Association,  as  to  au  amendment  of  the  Act  of  1870,  but  for  some 
reason  the  proposals  fell   through.       Should  the  Board  of  Trade 
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follow  a  similar  course  on  the  present  occasion,  and  address  a  com- 
munication to  the  Institute  asking  it  to  express  its  views  regarding 
the  amendments  proposed,  I  feel  sure  that  the  Institute  through 
its  Council  will  welcome  the  communication  and  will  give 
ungrudgingly  its  advice  and  cordial  support  to  the  Government 
iu  their  endeavours  to  perfect  legislation  regarding  Life  Offices. 
It  is,  however,  not  unlikely  that  the  Council,  in  view  of  the 
imminence  of  the  proposed  legislation,  may  be  of  opinion  that  it 
would  be  better  policy  for  them  to  give  the  question  their  imme- 
diate attention  and  to  formulate  a  plan  for  the  amendment  of  the 
Life  Assurance  Companies'  Acts,  and  then  to  submit  it,  with  a 
memorandum  explanatory  of  their  views,  for  the  consideration  of 
the  Board  of  Trade.  My  own  opinion  is  strongly  in  favour  of 
the  Council  of  the  Institute  thus  taking  the  initiative. 

I  venture  to  hope  that  among  the  amendments  there  will  be 
one  denning  what  is  meant  by  an  "  Actuary",  in  the  way  I  have 
explained  before.  As  having  an  interesting  bearing  on  this  point, 
I  may  call  your  attention  to  a  provision  in  the  new  French  law, 
1905,  which  directs  that  there  shall  be  a  "  Consulting  Committee 
on  Life  Assurance  "  in  communication  with  the  Minister  of 
Commerce,  which  shall  consist  of  21  members,  including  two 
Senators  and  three  Deputies,  State  Officials,  and  other  persons  of 
importance  ;  and  also  "  three  duly  qualified  Fellows  of  the 
French  Institute  of  Actuaries/'  There  is  no  ambiguity  here  as 
to  what  is  meant  by  an  "  Actuary." 

And  now  I  should  like  to  make  a  few  remarks,  addressed  more 
especially  to  the  younger  Members  of  the  Institute. 

It  is  frequently  said  that  the  prospects  of  advancement  in  our 
profession  are  contracting,  but  I  do  not  myself  think  that 
our  profession  is  as  over-crowded  as  many  other  of  the  learned 
professions,  such  as  Law  and  Medicine.  It  is  true  that,  owing  to 
the  reduction  in  the  number  of  Life  Offices  by  amalgamation,  the 
number  of  positions  as  Chief  Officer  is  less  than  formerly,  but 
it  must  be  remembered  that,  although  the  number  of  Companies 
is  less,  the  amount  of  business  transacted  is  not  only  greater  than 
at  any  former  time,  but  that  it  is  reasonable  to  assume  a  great 
expansion  in  the  future.  The  public  have  come  to  a  better 
understanding  and  appreciation  of  the  advantages  of  life 
assurance.  Hence,  our  Offices  will  require  more  actuarial 
assistance,  and  there  will  consequently  be  a  demand  for  a 
greater  number  of  Assistant  Actuaries,  and,  therefore,  though 
you  cannot  all  rise  to  be  chief  officers,  it  is  not  improbable  there 
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will  be  an  increasing  number  of  lucrative  posts  which  can  only 
be  filled  by  qualified  Actuaries.  Then  again,  the  sphere  of  actuarial 
work  outside  our  Life  Offices  is  greatly  developing,  so  that  there 
may  be  plenty  of  work  for  Consulting  Actuaries.  Moreover,  I 
believe  it  will  come  to  pass  that  our  great  Government 
Departments  will  require  to  have  qualified  Actuaries  permanently 
attached  to  them.  While  I  do  not,  therefore,  take  a  despondent 
view  of  your  prospects,  I  may  as  well  state  my  opinion  that 
the  Institute  already  numbers  nearly  sufficient  Members,  and 
that  clerks  in  our  Life  Offices  should  not  be  indiscriminately 
advised  to  join  the  Institute,  but  only  young  men  of  good 
education,  with  fair  mathematical  knowledge,  who  are  prepared 
to  go  through  the  long  course  of  hard  study  required  of  them  in 
order  to  pass  the  examinations  for  the  Fellowship. 

When  I  joined  the  Institute,  it  provided  no  direct  educational 
facilities,  except  of  course  the  broad  and  liberal  education 
obtainable  from  the  study  of  the  invaluable  contributions  made 
to  the  Journal,  nor  were  there  any  text-books  specially  adapted 
for  acquiring  actuarial  knowledge ;  but  for  very  many  years  past 
students  have  had  the  great  advantage  of  excellent  text-books 
and  of  classes  for  Parts  I  and  II  of  the  examinations,  while 
Associates  studying  for  Parts  III  and  IV  receive  great  help 
from  lectures.  The  Council,  I  believe,  have  every  intention 
of  arranging  for  the  continuation  of  lectures  similar  to  those 
now  being  so  admirably  given  by  Mr.  King. 

I  would   further  impress   upon  you  the   advantage,  both  to 
yourselves  and  to  others,  of  contributing  papers  for  discussion  at 
our  sessional  meetings.     I  am  aware  that  the  preparation  of  a 
paper  of  sufficient  importance  to  be  read  at  a  meeting  involves 
much  study,  thought,  and  application,  and  that  perhaps  few  of 
our  Members    can   find    leisure   after   their    daily   avocations   to 
embark  on  such  work.     In  order  that  a  greater  number  of  our 
Members  may  be  able  to  make  themselves  and  their  capabilities 
better  known,  I  would  suggest  that  one  evening  at  least  during 
each  session  might  be  set  aside  for  the  discussion  of  short  notes, 
or  memoirs,  and  I  think  it  would  not  be  impracticable  to  have 
three  or  more  in  one  evening.     Such  a  plan  would   give  a  larger 
number  of  Members  the  opportunity  of  joining  in  the  discussion, 
and  we  should  probably  have  a  very  instructive  evening  of  debate. 
In  concluding  my  remarks,  I  have  great  pleasure  in  referring 
to  the  very   cordial  relations    which  continue    to    exist  between 
our  Institute  and  the  Faculty  of  Actuaries  in  Scotland,  and  also 
vol.  xli.  c 
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in  assuring  our  Brother  Actuaries  abroad  of  the  constant  and 
fraternal  interest  which  we  all  take  in  the  work  and  progress 
of  the  various  Actuarial  Societies  in  Foreign  Countries,  and  of 
our  gratification  at  their  increasinar  influence  for  the  srood  of 
Provident  Institutions,  the  betterment  of  the  economic  functions 
of  their  respective  countries,  and  the  consequent  social  development 
of  their  communities. 


Model  Office  Reserves  for  Endowment  Assurances.  By  James 
Buchanan,  M.A.,  D.Sc,  Fellow  of  the  Institute  of  Actuaries, 
and  of  the  Faculty  of  Actuaries. 

1.  VY  HEN  Mr.  Manly  first  put  forward  the  idea  of  constructing 
a  Model  Office  for  whole  of  life  policies,  endowment  assurance 
business  was  in  its  infancy.  That  idea  was  afterwards  improved 
on  by  Mr.  King,  who  substituted  an  actual  experience  of  entrants 
and  withdrawals  for  the  assumptions  which  Mr.  Manly,  in  the 
absence  of  data,  was  forced  to  make  ;  and  when,  twenty-five 
years  later,  another  Model  Office  was  constructed  on  the  basis  of 
the  new  experience,  the  age  distribution  of  the  business  was  found 
to  be  so  little  altered,  that  it  was  possible  to  retain  the  older 
figures.  In  the  meantime,  however,  endowment  assurances  had 
ceased  to  be  a  minor  class  ;  and  their  growth  has  been  so  rapid 
and  continuous  that  they  now  form  one  of  the  most  important 
sections  of  the  business.  It  was  probably  the  hope  of  many  that 
Mr.  King  would  have  found  time  to  extend  his  Model  Office 
to  endowment  assurances,  and  it  was  only  because  he  stated 
that  his  other  duties  would  not  permit  him  at  present  to  do 
so,  that  I  have  undertaken  to  supply  the  extension. 

2.  The  initial  difficulties  in  the  construction  of  a  Model 
Office  for  endowment  assurances  are  considerable;  for  the  new 
experience  gives  us  no  information  about  endowment  term,  and  a 
knowledge  of  that  is  essential.  The  unadjusted  data,  however, 
show  that  the  terminations  tend  to  group  themselves  round 
quinquennial  maturity  ages  ;  and  it  occurred  to  me  that  it  might 
be  possible,  from  the  numbers  so  recorded  and  the  corresponding 
numbers  remaining  in  force,  to  work  back  to  the  numbers 
entering  at  each  age  for  the  various  endowment  terms.  The 
"Old"  Assurances  form  practically  a  completed  experience,  but  of 
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the  "New"  Assurances  only  the  shorter  terms  have  had  time  to 
mature,  and  for  the  longer  durations  the  data  are  far  too  meagre 
to  form  the  basis  of  a  Model  Office.  Probably,  too,  the  class  of 
business  transacted  at  the  present  time  differs  as  regards 
endowment  term  and  maturity  age  from  that  of  the  time  when 
the  "Old"  Assurances  were  effected:  and,  after  some  work  spent 
in  this  direction,  I  decided  to  discard  the  figures  based  on  the 
Institute  and  Faculty  experience. 

3.  It    was    suggested    to  me    by    Mr.  Lidstone   that 

Office  Data.  .     ,  ,  . ,  1  «  „ 

it  might  be  possible  to  get  from  five  or  six 
representative  offices,  competing  for  endowment  assurances, 
an  analysis  of  one  year's  new  business.  I  had  some  hesitation 
in  approaching  offices  with  this  request,  but  some  such  data 
appeared  to  be  necessary  ;  and  I  am  indebted  to  the  actuaries 
of  six  leading  offices  for  the  statistics  which  form  the 
basis  of  the  present  paper.  The  data  were  supplied  on  cards 
showing,  for  each  endowment  term,  the  sums  assured  and 
corresponding  number  of  policies  effected  to  mature  at  all  ages 
from  35  to  70,  both  inclusive,  and  at  ages  under  35  and  over 
70.  The  treatment  of  rated-up  cases  varies  in  office  valuations ; 
but  it  seemed  desirable,  while  including  all  the  business  which 
would  form  part  of  an  ordinary  grouped  valuation  of  endowment 
assurances,  to  adhere  as  closely  as  possible  to  actual  facts.  These 
were  accordingly  included  at  their  real  ages,  and  the  analysis  was 
limited  to  ordinary  endowment  assurances  with  profits.  Of  the 
six  offices,  three  were  mutual  and  three  proprietary — four  English 
and  two  Scottish — and,  as  the  statistics  relate  to  over  4,800 
policies  assuring  close  on  a  million  and  three  quarters,  they  may 
fairly  be  taken  as  representative  of  this  class  of  business,  and  as 
sinking  the  identity  of  individual  offices. 

4.  It  is  well  known  that  the  great  mass  of  endowment 
assurance  business  is  effected  to  mature  at  quinquennial  ages, 
or  at  the  end  of  quinquennial  periods  ;  but  representative  statistics 
have  never  been  published,  and  a  detailed  analysis  is  given  in 
Table  I.  It  will  be  seen  that  60  is  the  favourite  maturity  age, 
about  two-sevenths  of  the  total  number  of  policies  having  been 
effected  to  mature  at  that  age.  Twenty  years  appears  to  be  the 
favourite  endowment  term,  but  the  average  endowment  term  is 
somewhat  longer.  The  figures  run  with  great  regularity  and 
range  themselves  along  lines  crossing  at  right  angles  at 
quinquennial  intervals.  There  is  also  a  slight  tendency  for 
business  to  group  itself  on  each  side  of  the  quinquennial  maturity 
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Table  II. — Summary  of  New  Business  arranged  according  to 
Endowment  Term  and  Maturity  Age. 


Endowment 
Term 

Number 

of 
Policies 

Sum 
Assured 

Average 
Amount 
of  Policy 

Maturity 
Age 

Number 

of 
Policies 

Sum 
Assured 

Average 
Amount 
of  Policy 

under  10  years 

1 

2,000 

over  70 

8 

10,850 

10  years 

42 

12,050 

333 

70 

31 

17,220 

725 

11 

8 

1,150 

... 

69 

5 

2,550 

12 

17 

7,450 

68 

10 

8,550 

13 

18 

11,100 

67 

12 

6,950 

14 

34 

14,000 

66 

24 

16,200 

15 

265 

151,350 

485 

65 

433 

196,810 

458 

16 

74 

23,370 

... 

64 

31 

11,900 

17 

93 

35,100 

63 

35 

13,060 

18 

138 

42,500 

62 

42 

17,500 

19 

136 

37,250 

61 

49 

48,600 

20 

631 

278,520 

384 

60 

1,370 

481,010 

373 

21 

212 

85,050 

59 

89 

29,300 

22 

185 

56,700 

58 

54 

21,260 

23 

183 

51,150 

57 

47 

14,990 

24 

199 

67,250 

56 

70 

29,530 

25 

414 

117,650 

311 

55 

1,064 

317,870 

315 

26 

216 

77,300 

54 

81 

33,250 

27 

223 

70,520 

53 

52 

18,550 

28 

197 

74,100 

52 

51 

19,500 

29 

231 

63,720 

51 

68 

21,550 

30 

327 

94,600 

311 

50 

728 

208,790 

297 

31 

178 

52,150 

49 

66 

20,900 

32 

148 

50,850 

48 

39 

11,950 

33 

148 

43,700 

47 

34 

11,620 

34 

109 

38,950 

46 

40 

7,780 

... 

35 

108 

33,850 

314 

45 

129 

25,850 

223 

36 

74 

24,390 

44 

19 

3,650 

37 

55 

13,980 

43 

18 

4,700 

38 

40 

12,990 

42 

13 

3,000 

38 

46 

13,750 

41 

10 

2,400 

40 

36 

9,150 

282 

40 

45 

15,750 

28  L 

41 

14 

3,300 

... 

39 

6 

700 

42 

17 

3,950 

38 

8 

1,2U0 

43 

11 

3,450 

37 

8 

1,000 

44 

8 

3,300 

36 

7 

1,300 

45 

1 

300 

330 

35 

12 

3,150 

461 

46 

4 

1,100 

under  35 

34 

22,400 

47  &  ovei 

1 

100 

4,812 

1,683,440 

348 

4,842 

1,683,440 

348 
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age,  which  may  be  clue  in  part  to  the  not  uncommon  practice  of 
effecting — not  necessarily  at  the  same  time — two  or  three  poli< 
to  mature  in  successive  years  of  aire.  The  slight  preponderance 
in  the  numbers  effected  to  mature  in  the  years  below  the 
quinquennial  ages  is  accounted  for  by  the  fact  that  in  the  i 
of  one  office,  whose  policies  all  mature  on  the  anniversary  of  the 
date  of  issue  and  which  charges  premiums  by  half-years  of  age, 
those  effected  in  the  first  half-year  of  age  were  tabulated  as 
maturing  at  the  nearest  maturity  age. 

5.  A  table  showing  the  distribution  of  the  sums  assured 
presented  the  same  general  features;  but  there  were  unavoidable 
irregularities  due  to  the  presence  of  occasional  policies  of  large 
amount,  and  it  seemed  that  the  special  features  would  be  mack- 
more  apparent  by  adopting  some  modes  of  grouping.  This  is  done 
in  Table  II,  which  shows  the  sums  assured  and  number  of  policies 
effected  for  each  endowment  term  and  each  maturity  age,  with 
the  average  amount  per  policy  for  quinquennial  groups. 
Generally  it  will  be  seen  that  the  higher  the  rate  of  premium,  the 
greater  is  the  average  amount  of  the  policy.  There  is  a  steady 
increase  in  amount  with  increase  of  age  at  maturity,  and  a 
similar  tendency  to  increase  as  the  endowment  term  decreases — 
the  irregularities  at  the  ends  of  the  table  being  clue  to  the 
presence  of  a  few  policies  of  abnormal  amount  disturbing  the 
average.  This  tendency  to  increase  is  no  doubt  due  to  the  fact 
that  policies  of  short  endowment  term  are  effected,  largely  for 
investment  purposes,  at  the  older  ages  by  men  in  a  settled  position 
in  life,  who  can  afford  to  pay  the  larger  premium. 

Table  III. — Summary  of  2Teu:  Business  arranged  according  to 
Grouped  Ages  at  Entry. 


Grouped  Ages           Xumber  of             Q        .           , 
at  Enm                  Policies               Sum  ^snred 

Average 

Amount  of 

Policy 

Over  52                      29                     L'l.SOO 
W-52                    108                   67,020 
43-47                      288                   137,090 
38-12                     519                  237,370 
33-37                     821                  296,1 
28-32                  1.221                  412,210 
23-27                   1,236 
18-22                     534                  120,570 

Under  18                    -  -                    41.950 

-"" 
620 
476 
457 
361 
- 
280 
226 
488 

4,842               1,683,440 

■     - 
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6.  The  numbers  entering  at  each  age  may  be  obtained  by 
summing  the  figures  of  Table  I  in  lines  running  diagonally  from 
the  left  upwards.  Detailed  figures  for  each  age  at  entry  presented 
no  features  of  special  interest;  but  in  Table  III  are  given  the 
numbers  entering  and  the  corresponding  sums  assured  for 
quinquennial  age  groups, — a  few  policies  effected  to  mature  at 
ages  under  35  or  over  70  being  assigned  approximately  to  their 
proper  entry  age.  As  might  be  expected  from  the  figures  of  the 
preceding  table,  the  average  amount  increases  steadily  with  age 
at  entry  ;  and  it  may  be  noted  that  more  than  half  of  the  total 
figures,  both  as  regards  numbers  entering  and  sums  assured, 
relate  to  entry  ages  under  32.  It  is  of  interest  to  compare  these 
figures  with  the  numbers  of  "  New "  Assurances  effected  for 
corresponding  age  groups  in  the  endowment  assurance  experience, 
and  this  is  done  in  Table  IV.  Bearing  in  mind  the  fact  that  in 
one  case  the  ages  are  for  the  most  part  office  ages  and  in  the 
other  nearest  ages,  the  agreement  in  the  percentages  seems  to 
show  that  the  office  data  are  a  good  sampling  of  present  day 
endowment  assurance  business,  which  may  fairly  be  made  the 
basis  of  the  new  business  of  a  Model  Office. 


Table  IV. 


-Proportionate  lumbers  entering  in  each 
Age   Group. 


Grouped  Ages 

at 

Entry 

Endowment  Assuranxe                    One  Year's  Experience 
Experience                                     of  Six  Offices 

Xumber  of 
Lives 

Percentage           N™*£ °f 

Policies 

Percentage 

Over  52 
48-52 
43-47 
38-42 
33-37 
28-32 
23-27 
18-22 

Under  18 

410 

1,600 

4,959 

12,189 

22,284 

34,955 

38,934 

17,849 

1,880 

•31                          29 

119                     108 

3  67                     288 

9  02                     519 

16-50                     821 

25-88                  1,221 

28-81                  1,236 

1321                     534 

1-39                       86 

•60 

223 

595 

10-72 

16-95 

25-22 

25-53 

11-02 

1-78 

New  Brines*  of  ?•  ^n  Mr.  King's  Model  Office  the  data  are  grouped 
according  to  central  age  at  entry  ;  but,  in  endowment 
assurances,  term  is  of  far  more  importance  than  age  in 
determining  rates  of  premium  and  reserves,  and  this  must 
clearly  form  the  basis  of  the  grouping.  A  further  grouping 
could  be  made  according  to  age  at  entry  or  age  at  maturity; 
but,  from   the  way  in  which  the   data  of  Table  I   are  arranged, 
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that     according     to     maturity    age    seemed    preferable.       The 

figures  there  range  themselves  along  lines  intersecting  at 
right  angles  at  quinquennial  intervals ;  and,  taking  all  the 
business  transacted  for  two  years  on  each  side  of  the  point* 
intersection,  the  totals  were  assumed  to  be  effected  for  the  central 
endowment  term  to  mature  at  the  central  maturity  ase.  Thus  all 
policies,  effected  for  terms  of  from  18  to  22  years  to  mature  at 
ages  lying  between  53  and  57,  were  treated  as  effected  for  a  term 
of  20  years  to  mature  at  55.  This  involves  a  slight  mixing  up  of 
entry  ages,  which  the  arrangement  of  the  data  of  Table  I  show- 
to  be  quite  unimportant.  Very  little  endowment  assurance 
business  is  transacted  at  ages  under  20  or  over  50,  and  the  figures 
lying  outside  the  dotted  lines  in  Table  I  were  excluded — the 
practical  effect  being  to  include  all  policies  completed  at  a.  - 
lying  between  18  and  52  for  terms  not  exceeding  42  years.  A 
few  policies  of  abnormal  amount,  maturing  at  very  early  or  very 
advanced  ages — which  it  would  have  been  desirable  to  omit  from 
a  grouped  valuation — were  thereby  excluded.  The  figure- 
obtained  in  this  way  for  the  sums  assured  were  rather  unwieldy, 
and  the  average  for  the  six  offices  was  taken.  The  Model 
Office  is  therefore  one  which  issues  each  year  policies  for 
amounts  distributed  over  the  various  maturity  ages  and  endow- 
ment terms  as  shown  in  Table  V. 


Tattle  V 

. — New 

Business  of  ATodel  Office. 

>> 

Endowment  Teem 

-< 

Total 

s 

10  years .  1" 

•20  years 

2-5  years 

30  years 

3-5  years 

40  years 

35 

200  ,        692 

892 

40 

117        2,158 

1,067 

3.342 

45 

242        2,650 

4,130 

1,445 

... 

8,467 

.50 

692        6,408 

16,100 

16,212        6,387 

... 

45,799 

55 

967 

6,337 

19,448 

19,780      17,033 

4,917 

68,482 

60 

742 

8,825 

25,142 

18,30S      26,392 

15,173      4,638 

99,220 

65 

8,833 

12,107 

7.158        5,017 

4,388      1.833 

39,336 

70 

1,578 

592           608 

167           67 

Total 

iV<6" 

35,903 

79,572      63,495      55,437 

24,645 

6,538 

268,550 

Kates  of 

Withdrawal. 


8.  This  new  business  must  now  be  made  to  pass  off 
the  books,  making  allowance  for  the  influences  of  both 
death  and  discontinuance.  Following  Mr.  King,  from  the  table 
of  distribution  of  withdrawals,  the  withdrawals  for  each  of  the  first 
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ten  years  of  assurance  were  assigned  to  their  proper  policy  years  ; 
and  from  ten  years  onward  by  making  an  adjustment  between 
two  years  of  duration,  and  the  probabilities  of  surviving  death 
and  withdrawal  were  computed.  At  this  point  another  difficulty 
was  encountered.  The  withdrawals  tabulated  for  each  age  at 
entry  relate  to  policies  of  all  endowment  terms  ;  but  the 
investment  element  is  present  much  more  largely  in  some  than 
in  others,  and  the  rate  of  withdrawal  may  be  very  different  in  a 
10  year  endowment  assurance  and  in  one  effected  at  the  same  age 
for  a  40  year  term.  Some  adjustment  therefore  seemed  to  be 
necessary.  From  the  numbers  exposed  to  risk  of  death,  for  the 
same  grouped  ages  at  entry,  and  the  numbers  of  deaths,  the 
probabilities  of  surviving  each  year  were  obtained ;  and  thence 
were  deduced  the  probabilities  of  surviving  the  risk  of  withdrawal. 
The  average  rates  of  withdrawal  for  the  first  ten  assurance  years, 
obtained  in  this  way,  are  set  out  in  Table  VI. 


Table  VI. — Bates  of  Withdrawal  for  Grouped  Ages  at  Entry 
according  to  the  Endowment  Assurance  Experience. 


Year 

Central  Age  at 

Entry 

20 

25 

30 

35 

40 

4 5 

50 

1 

4-72 

3-.%5 

2  93 

219 

219 

2-17 

1-91 

2 

10-85 

939 

7- tO 

5-86 

5-34 

5-48 

5-09 

3 

642 

566 

4'37 

3-42 

3-49 

295 

2-37 

4 

5-36 

3-99 

346 

2-79 

2-82 

243 

1-89 

5 

4-50 

3-21 

291 

2-46 

243 

1-96 

1-60 

6 

364 

317 

2-32 

2-25 

1-65 

1-91 

1-42 

7 

295 

237 

1-94 

1-91 

1-94 

1-37 

•83 

8 

234 

226 

1-98 

1-69 

1-32 

132 

1-69 

9 

2"5o 

210 

1-89 

1-63 

1-58 

1-30 

1-96 

10 

2-23 

1-85 

1-53 

1-28 

1-40 

107 

1-49 

9.  In  a  paper  read  before  the  Faculty  of  Actuaries  last  session 
(T.F.A.,  iii,  11),  Air.  Chatham  drew  attention  to  the  fact  that 
rates  of  withdrawal,  deduced  from  the  ultimate  data,  excluding 
the  first  ten  years,  tend  to  become  approximately  constant. 
Working  from  the  select  data  for  grouped  ages  at  entry,  I  had 
observed  a  similar  tendency  to  constancy  :  but  thought  it  might 
be  due  to  meagreness  of  data.  However,  as  it  appeared  for  each 
age  at  entry,  and  also  when  using  the  fuller  data  of  the  ultimate 
table,  the  feature  may  be  taken  to  be  a  real  one.  It  was  suggested 
that   this  was   probably  due  to  the  favourable  terms  on  which 
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endowment  assurances  may  be  discontinued  during  the  year  or 
two  preceding  maturity;  but,  from  a  statement  made  by  Mr. 
Ackland  in  the  "  Account  of  the  Principles  and  Methods  adopted 
iu  the  Compilation  of  the  Data"  (p.  46),  it  appears  that 
maturities  paid  in  advance  have,  in  large  numbers,  been  treated 
as  maturities.* 

10.  There  may  have  been  other  influences  affecting  the  rates  of 
withdrawal  deduced  from  the  endowment  assurance  experience. 
It  must  be  remembered  that  the  endowment  assurance  experience 
is  a  mixed  experience,  in  which  the  proportion  of  non-profit 
business  is  considerable ;  and  the  withdrawals  in  this  section  are 
likely  to  be  more  numerous.  Again,  a  very  large  proportion 
of  endowment  assurance  business  is  effected  at  the  younger 
ages,  and  a  comparison  of  the  rates  of  withdrawal  given  above 
with  the  corresponding  0M  rates  of  discontinuance  given  in 
Mr.  King's  paper  [J.I. A.,  xxxvii,  463),  shows  that,  for  these 
ages,  the  endowment  assurance  rates  are  generally  higher  from 
the  very  first,  when  the  influence  of  discounted  claims  could  not 
be  operative.  In  an  interesting  letter  on  the  subject  of 
discontinuances  {J. I. A.,  xxxiii.  273),  Mr.  Todhunter  has 
drawn  attention  to  the  fact  that  the  force  of  withdrawal  is 
essentially  different  from  that  of  mortality,  operating  not 
continuously,  but  at  definite  moments  of  time ;  and  there  seems 
to  be  little  doubt  that  the  more  frequent  the  recurrence  of  tin- 
date  when  the  policvholder  has  to  decide  whether  to  pay  or  not 
to  pay  the  premium,  the  more  likely  is  the  policy  to  be 
discontinued.  This  suggested  that  some  light  might  be  thrown 
on  the  question  by  an  examination  of  the  tables  of  distribution 
of  withdrawals  for  endowment  assurances  and  for  whole  of  life 
participating  policies  respectively.  The  withdrawals  are  there 
divided  into  four  groups,  the  central  points  of  which  correspond 
to  the  durations  of  the  lapses  occurring  in  the  four  quarters  of  the 
year.  Those  occurring  during  the  period  "6-8  months"  would 
include  lapses,  under  policies  subject  to  half  yearly  and  quarterly 
premiums,  taking  place  in  the  middle  of  the  year,  with  a  probably 
small  number  of  surrenders  of  policies  subject  to  yearly  premiums. 
Table  VII  gives  the  total  numbers  of  withdrawals,  occurring  in 
the  first  ten  years  in  the  two  experiences,  with  the  numbers  taking 

*  In  the  discussion  which  followed  the  reading  of  Mr.  Chatham's  paper, 
certain  office  statistics  were  quoted  and  were  taken  as  showing  that  the  higher 
rate  of  withdrawal  in  endowment  assurances  is  due  to  discounted  claims.  The 
work  of  that  investigation  was  carried  out  by  the  writer,  and  discounted  claim- 
were  treated  as  maturities. 
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place  in  the  middle  of  the  year;  and,  for  every  age  group,  the 
percentage  of  the  latter  is  greater  in  the  endowment  assurance 
experience.  This  seems  to  suggest  that  a  larger  proportion  of 
endowment  assurances  had  been  effected  at  half  yearly  rates  of 
premium ;  and  if,  as  seems  probable,  lapses  are  more  numerous 
in  this  section,  it  might  account  to  some  extent  for  the  rate  of 
withdrawal  being  higher  and  remaining  higher  to  the  very  end  of 
the  assurance. 

Table  VII. — Proportion  of  Withdrawals  occurring  in  the  middle 
of  the  Year  in  the  Endowment  Assurance  and  in  the  Whole-Life 
{with  Profit)  Experience. 


Endowment  Assurance 

Whole-I 

.in:- with  Profit— 

Experience 

EXPERIENI  E 

Grouped 

Ages 
at  date  of 

Total 

Withdrawals 

Total 

Withdrawals 

Assurance 

Withdrawals 

during  first 

during 
the  period 

Percentage 

Withdrawals 

during  first 

during 
the  period 

Percentage 

18-22 

ten  years 

'6-8  months' 

1828 

ten  years 

'ti-S  months' 

5,394 

986 

15,071 

2,147 

14-24 

23-27 

10,177 

1,802 

1771 

38,200 

5,692 

1490 

28-32 

7,586 

1,335 

17-60 

39,609 

5,932 

14-97 

33-37 

4,100 

706 

17-22 

29,932 

4,497 

15-03 

38-42 

2,092 

403 

19-27 

19,629 

3,031 

15-44 

43-47 

768 

146 

19-01 

11,612 

1,821 

15-68 

48-52 

216 

43 

1991 

6,135 

>.HM 

1575 

30,333 

5,42  L 

17-87 

160,188 

24,086 

15-04 

11.  Following  Mr.  Chatham,  the  rate  of  withdrawal  was 
assumed  to  remain  constant  after  about  14  years  from  entry — the 
constant  varying  from  1*3  per-cent  for  central  age  20  to  1  per- 
cent for  central  age  50  ;  but  these  rates  were  made  to  decrease 
gradually  for  the  last  five  years  preceding  maturity.  The  initial 
difficulty  was  a  more  serious  one,  and  some  more  or  less 
satisfactory  assumptions  had  to  be  made.  In  one  of  his  papers 
on  Staff  Pension  Funds,  Mr.  Manly  made  use  of  a  spline,  or 
tapering  ruler  made  of  lancewood,  for  the  purpose  of  graduating 
some  rough  data ;  and,  where  so  much  had  to  be  left  to 
assumption,  it  seemed  desirable  to  use  some  mechanical  means  of 
guidance.  The  rates,  given  in  Table  VI,  were  plotted  out  on 
cross  ruled  paper,  and  a  curve  was  drawn,  so  as  to  run  smoothly 
through  them.  For  the  first  two  assurance  years,  the  assumption 
was  made  that  the  withdrawals  amongst  ten  and  fifteen-year 
policies,  which  partake   more  of   the    investment    clement,  were 
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20  per-cent  less  numerous* ;  and  a  curve  was  then  drawn,  by 
means  of  the  spline,  so  as  to  run  nearly  parallel  to  the  first.  The 
assumptions  here  made  are  arbitrary  and  suggest  criticism  ;  but 
a  series  of  rates  were  obtained  decreasing  gradually  to  zero  about 
the  fifteenth  year.  Rates  of  withdrawal  vary  very  much  in 
different  offices,  and  possibly  those  obtained  in  this  way  do  not 
differ  more  from  true  rates  than  do  actual  rates  in  different 
offices.  The  adjusted  rates  for  central  ages  25,  35  and  45  are 
given  in  Table  VIII,  with  the  corresponding  0M  rates  for 
comparison. 

Table  VIII. — Adjusted  Bates  of  Withdrawal. 


Adjusted  Oem  Rates 
of  Withdrawal 

Adjusted  Rates  for 
Policies  of  Short 
Endowment  Term 

O'i  Rates 
of  Withdrawal 
J.I. A.,  xxx vii,  463 

\ear 

25 

35 

45 

•J.". 

45 

-'5 

35 

45 

225 

1 

355 

235 

2-17 

2-85      1-88 

1-74 

305 

2-42 

2 

9-5 

625 

5-4 

7-6        5-1 

43 

8-59 

656 

5-7o 

3 

635 

425 

3-62 

4-85     337 

27 

581 

4-44 

3-88 

4 

4-75 

312 

26 

33.5      2-3 

1-75 

4-21 

3-40 

292 

5 

367 

2-42 

1-95 

2-4        1-6 

1-17 

327 

2-66 

244 

6 

295 

2- 

1-6 

1-75      1-12 

•85 

2-78 

2-34 

2-09 

7 

2-45 

1-75 

1-45 

1-33         85 

•6 

23 

2-08 

17 

8 

21 

1-55 

1-35 

1-05         7 

•52 

217 

1-72 

1-49 

9 

1-85 

1-4 

1-3 

•8          -55 

•46 

1-91 

1-67 

1-33 

10 

1-65 

1-3 

1-27 

•68        -42 

•4 

1-68 

1-52 

1-21 

12.  The  probabilities  of  living  for  each  of  the  first 
Endcfwment        ten  years,  derived  from  the  select  data,  were  joined 

Assurances.  .  . 

on  to  the  ultimate  rates,  as  these  ran  with  greater 
regularity  ;  and  were  then  combined  with  the  adjusted  rates  of 
withdrawal  given  above  so  as  to  obtain  a  new  set  of  probabilities 
of  surviving  death  and  withdrawal.  The  sums  assured  for  each 
age  and  each  endowment  term  were  then  multiplied  by  the 
proper  rates,  so  as  to  get  the  amounts  remaining  on  the  books 
for  each  year  of  duration  ;  and  for  each  endowment  term  the 
figures    for    all    maturity    ages     were    then    thrown     together. 

*  It  seems  probable  tbat  for  10-year  endowment  assurances,  the  proportion 
should  be  even  greater  than  this.  Thus,  Mr.  Hunter  has  stated  (J.I. A.,  xxxvi, 
80),  that  in  one  case  he  found  the  lapse  rate  under  the  10-year  endowment  plan 
to  be  about  one  half  that  under  the  ordinary  life  plan.  Lapses  in  America 
are  more  numerous  than  in  this  country,  and  leave  room  for  wider  fluctuations ; 
and  in  any  case  the  proportion  of  business  effected  for  very  short  terms  is 
not  "rreat. 
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Endowment  term  is  thus  in  Table  XI  made  to  take  the  place 
of  age  at  entry  in  the  Model  Office  for  whole  of  life  policies. 

13.  The  practice  of  stating  the  existing  endowment  assurance 
business  in  the  Board  of  Trade  returns  according  to  unexpired 
term  is  now  fairly  common,  and  from  the  advantages  arising 
from  this  mode  of  statement  it  seems  likely  that  it  will  become 
even  more  general.  A  summary  of  the  business  in  force  in  the 
Model  Office  at  the  end  of  quinquennial  periods  is  therefore  given 
in  this  form  in  Table  XII.  As  new  business  is  effected  at  the 
beginning  of  each  year,  the  figures  in  the  first  line  opposite 
"unexpired  term  0"  represent  the  amounts  of  business  maturing 
at  the  end  of  quinquennial  periods  of  the  history  of  the  office. 
It  will  be  seen  that  the  rate  of  increase  is  very  rapid  for  the 
first  fifteen  or  twenty  years ;  and  in  the  case  of  an  office  which 
has  been  doing  a  steadily  increasing  new  business,  this  would  be 
even  more  marked.  Table  XIII  gives  a  summary  of  the  business 
in  force  at  the  end  of  quinquennial  periods  arranged  according 
to  maturity  age.  At  all  periods  the  amount  effected  to  mature 
at  age  60  is  largely  in  excess  of  any  other ;  and,  when  the  office 
is  nearing  a  stationary  state,  it  amounts  to  about  two-fifths  of 
the  total. 

Mean  valuation  ^*  From  the  closeness  in  the  values  of  c,  on  which 
Ages'  '  Mr.  Lidstone's  Z's   for  the  HM  and  0M(5)  tables  are 

based,  it  is  evident  that  the  mean  valuation  ages  derived  from 
these  tables  can  never  differ  sensibly.  However,  it  seemed 
desirable  to  ascertain  the  direction  and  extent  of  the  variation  ; 
and  the  mean  ages  were  computed  according  to  each  table. 
The  ages  in  most  cases  agreed  exactly  and  never  differed  by 
more  than  a  tenth  of  a  year;  so  that  HM  Z's  might  without 
appreciable  error  be  used  for  an  05I("  valuation,  or  vice  versa, 
provided  they  be  used  throughout.  Those  derived  from  the 
0M  table  are,  as  will  be  seen  from  Table  XIV,  sensibly  lower 
than  either;  and,  as  was  pointed  out  by  Mr.  Lidstone,  it  would 
be  necessary  in  passing  to  an  0M  valuation  to  change  the  Z's,  or 
to  make  a  small  graduated  deduction  from  the  HM  or  0M(5j  mean 
valuation  ages. 

15.  Policies  in  the  Model  Office  are  supposed  to  be  issued  at 
the  beginning  of  the  year,  so  that  the  unexpired  term  is  in  every 
case  integral  and  the  mean  valuation  age  is  obtained  by  deducting 
the  term  from  the  mean  maturity  age.  Table  XIV  shows  that 
the  mean  maturity  age  fluctuates  within  very  narrow  limits. 
The  chief  variations  occur  in  the  values  for  the  five  year  office, 
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and  seem  to  be  due  mainly  to  the  exclusion  of  business  effected  at 
ages  under  18  and  over  52.  Policies  issued  at  ages  over  52  were 
all  for  short  terms  maturing  at  rather  advanced  ages;  while  those 
taken  out  below  age  18  were  generally  effected  to  mature  at  ages 
below  the  average  ;  and  their  inclusion  would  have  raised  the 
mean  maturity  age  at  one  end  of  the  table,  and  lowered  it  at  the 
other.  This  appears  to  confirm  the  view  expressed  by  Mr. 
Lidstone  that,  in  any  ordinary  distribution  of  business,  the  mean 
maturity  age  is  never  likely  to  exceed  61. 

16.  The  net  premiums  for  each  of  the  three  principal 
I^wldlnd'Net  valuation  tables,  at   three   rates  of  interest,  are   given 

in  Tables  XV-XVII,  arranged  according  to  unexpired 
term.  As  the  premiums  are  in  every  case  due,  the  unexpired 
term  is  exactly  equal  to  the  number  of  unpaid  premiums.  Tin 
annuities  corresponding  to  the  mean  valuation  age  were  obtained 
for  each  of  the  valuation  tables  ;  their  values  were  differenced  and  a 
check  applied  by  placing  these  differences  at  three  rates  of  interest 
side  by  side.     Since,  for  the  whole  business, 

S(SA)=2(S)-2(rfSa) 

the  same  mean  annuities  may  be  used  for  finding  the  values  of 
both  sums  assured  and  net  premiums,  and  the  trouble  of  entering 
conversion  tables  was  thus  avoided.  As  the  use  of  four  figure 
logarithms  would  probably  have  led  to  considerable  irregularities 
in  the  fifth  significant  figure,  five  figure  logarithms  were 
employed  for  this  portion  of  the  work.  A  further  check  was 
then  applied  to  both  sets  of  values.  Taking,  for  example,  the 
results  of  the  0M  and  0M  valuations,  the  differences  of 
corresponding  values  at  three  rates  of  interest  were  placed 
alongside  one  another,  and  any  irregularities  carefully  noted  and 
examined.  The  values  were  then  summed  in  quinquennial 
groups,  and  the  results  are  given  in  some  detail  in  Tables 
XVIII-XX,  and  XXIII-XXV.  It  is  hoped  that  the  arrangement, 
according  to  unexpired  term,  of  the  values  of  sums  assured  and 
premiums  separately  will  render  the  results  of  sufficient  value  to 
justify  the  additional  space  which  the  tables  are  made  to  occupv. 

17.  A  detailed  valuation  was  also  made  by  one  of  the 

Errors  m  J 

z-vaination.  tables,  both  as  a  further  test  of  the  accuracy  of  the 
work,  and  as  a  means  of  exhibiting  in  practical  shape  the  extent 
and  direction  of  the  error  involved  in  the  Z-method  of  valuation. 
The  closeness  of  the  approximation  afforded  by  that  method  is 
now   universally  recognized  ;    but,  in   order  to   apply  as    severe  a 
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test  as  possible,  the  additional  valuation  was  made  at  3  per-cent 
by  the  0M  table,  which  does  not  follow  Makeham's  law.  The 
"errors"  tabulated  in  Table  IX  are  the  amounts  by  which  the 
figures  of  the  grouped  valuation  are  in  excess  (  +  )  or  defect  (  — ) 
of  those  by  the  detailed  valuation. 

Table  IX. — Errors  in  Values  of  Sums  Assured  and  Net  Premiums, 
fad  in  Reserve,  brought  out  by  tlie  Z  method  of  valuation. 

0M  3  per-cent. 


Unexpired 
Term 

Age  of 

Offh  t: 

.".  years 

10  years 

1.3  years 

20  years 

25  years 

30  years 

3".  y.-ars 

40  year* 

Errors  in  Values 

of  Sums 

Assmvt 

1—4  year* 

0 

_      •_> 

-    10 

-    12 

-     7 

-    11 

-    11 

5-9 

+      3 

-      3 

-    18 

-    21 

-    22 

-   36 

-   35 

-   35 

10-14 

+   20 

+   30 

+    32 

+   56 

+    50 

+    21 

+    21 

+    21 

15-19 

+   90 

+  120 

+  121 

+  101 

-14  1 

+  144 

+  144 

+  144 

20-24 

+  138 

+  179 

+  212 

+  227 

+  217 

+  217 

+  217 

+  217 

25-29 

+   60 

r     79 

+    82 

+   82 

+    82 

+    82 

+    82 

+   82 

30-34 

+   43 

+   49 

+   49 

+   49 

+    49 

+   49 

+    49 

+   49 

35-39 

+      4 

+      4 

+      4 

+      4 

+      4 

+      4 

+      4 

+      4 

Total  ... 

+  358 

+  458 

1  480 

+  48S 

+  512 

+  474 

+  471 

+  471 

1-4  vears 

Errors  i 

i  Values 

of  Net 

?remium 

s 

+   18 

+    28 

+    22 

+    14 

+    16 

5-9 

+     6 

+   45 

+  112 

+  162 

+  134 

+  136 

+  115 

+  115 

10-14 

+   78 

-212 

+  338 

+  267 

+  169 

+  163 

+  163 

+  163 

15-19 

+  113 

+  235 

+  192 

-r     90 

-   18 

-    18 

-   18 

-   18 

20-24 

-      9 

-    45 

-138 

-192 

-192 

-192 

-192 

-192 

25-29 

+      5 

-    35 

-   66 

-   66 

-   66 

-   66 

-   66 

-   66 

30-34 

+      2 

-      9 

-     9 

-     9 

-     ;i 

-     9 

-     9 

-     9 

35-39 

•> 

-     2 

_      2 

-     2 

-      2 

-      2 

-     2 

_      2 

Total  .. 

-211 

+  400 

-t-436 

+  268 

+   44 

+    34 

+      5 

+     7 

Error 

+  147 

+    58 

+    44 

+  220 

+  468 

+  440 

+  466 

+  464 

in  Reserve 

• 

18.  In  an  additional  note  appended  to  his  last  paper  on  the 
"Valuation  of  Endowment  Assurances  in  Groups",  Mr.  Lidstone 
has  given  a  table  (J.I. A.,  xxxviii,  49)  showing,  for  certain 
assumptions  as  regards  the  distribution  of  business,  the  amounts 
bv  which  the  true  mean  annuity  differs  from  that  corresponding 
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to  the  mean  valuation  age ;  and  the  results  of  that  table  are 
entirely  confirmed  by  those  of  Table  IX.  For  terms  of  less 
than  10  years,  there  is,  in  the  values  of  the  sums  assured,  a  small 
negative  deviation;  but  after  10  years  this  changes  to  a 
considerable  positive  deviation,  and  the  deviation  for  the  total 
business  is  in  excess  for  all  ages  of  the  office. 

19.  In  the  values  of  the  net  premiums  there  is  at  first  a 
considerable  positive  deviation,  changing  to  a  negative  deviation 
after  15  or  20  years.  The  extent  of  the  deviation  for  the  shorter 
terms  seems  to  be  due  to  the  use  of  the  same  mean  age,  based 
upon  the  sums  assured,  for  the  valuation  of  both  sums  assured 
and  premiums.  A  separate  mean  age  for  the  premiums  is 
obtained  by  weighting  the  sums  assured  in  proportion  to  the 
rates  of  premium  ;  and  as  policies  of  short  endowment  term, 
which  have  a  shorter  unexpired  period  to  run,  are  effected  for 
the  most  part  at  the  older  ages,  the  effect  for  these  periods  would 
have  been  to  raise  the  mean  age  and  to  diminish  the  annuities 
to  be  used  in  valuing  the  premiums.  While  the  total  value  of 
the  premiums  appears  to  be  always  in  excess,  the  amount  of 
that  excess  is  in  every  case  less  than  the  excess  value  of  the 
sums  assured  ;  so  that  the  reserve  brought  out  by  the  grouped 
method  of  valuation  is  always  on  the  side  of  safety.  The 
deviation  is  so  small  that  the  method  may  for  practical  purposes 
be  described  as  exact. 

20.  For  comparative  purposes  a  valuation  was  also  made  at 
3  per-cent  by  the  combined  H31  and  HM  tables.  The  Z  function 
has  not  been  tabulated  for  the  HH(5  table,  as  that  table  does  not 
follow  Makeham's  law,  and  the  valuation  was  a  detailed  one. 
It  seems,  however,  from  the  success  with  which  the  method  may 
be  applied  to  an  0M  valuation,  that  it  might  also  be  used  with 
good  results  for  an  HM  valuation,  by  making  a  small  graduated 
addition  to  the  HM  mean  valuation  age.  The  results  are  given 
in  Tables  XXI  and  XXII,  and  for  the  five  year  office  the  figures, 
corresponding  to  the  HM  valuation,  may  be  compared  with  those 
of  Tables  XIX  and  XXIV,  as  a  further  illustration  of  the 
accuracy  of  the  method. 

valuations  by  ^1.  The  question  of  valuations  by  select  tables  has 
select  Tawes  recently  excited  some  interest  and  several  excellent 
methods  have  been  devised,  whereby  such  a  valuation  can  be 
made  for  whole  of  life  policies  with  a  minimum  of  trouble.  It  is 
beyond  the  scope  of  this  paper  to  discuss  the  way  in  which  such 
a  valuation  could  most   conveniently   be  applied  to  endowment 
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assurances;  but  it  is  desirable  to  ascertain  the  effect  which 
would  be  produced  on  the  reserves  by  its  adoption.  A  detailed 
valuation  was  therefore  made  by  the  0  M  table  at  3  per-cent 
interest ;  and  for  this  purpose  it  was  necessary  to  calculate  a 
series  of  annuities  showing  the  wearing  out  of  the  benefit  of 
selection,  and  checks  similar  to  those  previously  described  were 
applied.  The  0M  3  per-cent  premiums  required  for  the 
valuation  are  given  at  the  end  of  Table  XVI,  and  the  values  of 
sums  assured  and  premiums  in  Tables  XXI  and  XXII. 

22.  Following  on  the  reading  of  the  papers  on  Select 
Valuations  before  the  Institute  last  session,  Mr.  D.  C.  Fraser 
drew  attention  to  the  fact  {J. I. A.,  xl,  122)  that,  for  whole  of 
life  policies,  about  85  per-cent  of  the  difference  in  the  reserve, 
brought  out  by  the  use  of  select  tables,  was  due  to  the  difference  in 
the  value  of  the  premiums ;  and  that  a  good  approximation  could 
be  obtained  by  making  what  he  called  an  0  M  and  0M  valuation, 
i.e.,  by  scheduling  the  select  net  premiums  instead  of  those 
according  to  the  aggregate  table.  It  seemed  to  be  worth 
examining  how  far  this  would  hold  good  for  endowment 
assurances. 

23.  Mr.  King  has  shown  how  with  great  facility  to  transform 
the  valuations  of  his  Model  Office,  when  the  valuation  premiums 
are  different  from  those  of  the  valuation  table.  This  was 
possible  because  the  results  are  arranged  according  to  age  at  entry. 
That  advantage  had  to  be  sacrificed  when  the  arrangement  of 
results  according  to  unexpired  term  was  adopted;  but  a  close 
approximation  to  the  results  of  an  0  M]  and  O11  valuation  may 
be  obtained  by  the  method  of  the  following  example  : 


25    Tear   Office. 


Estimated 

Values  of 

Unexpired 
Term 

log  (Otail 
Net  Prem.) 

(1) 

nol  (0M 
Net  Prem.) 

(2) 

lo-j(\alueof 

~  0* 
Net  Prem.) 

(3) 

(4) 

=(«+(2) 

+(3) 

Xet  Prem. 
byO* 

Annuities 

By  Actual 
Valuation 

l-4vears 

427761 

.v715S4 

4-66581 

4-65926 

45.631 

45,634 

5-9 

•4  7603 

:.1S18 

5-26764 

5*26185 

182,750 

182,753 

10-14 

•52709 

16760 

•51098 

■50567 

320,380 

320,379 

15-19 

■41S36 

•54766 

■54617 

■54219 

348.490 

34S.464 

20-24 

•19362 

•80562 

•36756 

•36680 

232.700 

2:12.706 

25-29 

3-91158 

109040 

•14038 

14236 

138,790 

138,796 

30-34 

•41211 

•59431 

467997 

t'68639 

48,572 

48,571 

35-39 

2-68485 

332698 

3-98281 

3-99464 

9,877 

9,879 
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The  assumption  which  is  here  made  is  that,  for  each  quinquennial 
group,  the  following  approximation  will  hold  : 

v /Value  of  0  Mj  premiums^ 
V        by  0M  annuities       / 

S(0-5I]  net  premiums)      V/Value  of  O31  premiums^ 
=  ^(CPnet  premiums)"  X    A      by  0M  annuities       ) 

The  example  illustrates  the  closeness  of  the  approximation  in  the 
case  of  the  25  year  office  ;  and,  as  it  was  confirmed  in  others,  the 
results  of  an  0[M]  and  0M  valuation,  given  in  Table  X,  were 
obtained  in  this  way.  It  seems  probable  that  the  method  may 
be  usefully  applied  in  other  similar  cases,  where  the  valuation 
premiums  are  different  from  those  of  the  valuation  table ;  or  to 
make  the  Model  Office  data  conform  as  closely  as  possible  to 
actual  facts. 

Table  X. — Reserves  of  Model  Office 
0[M]  0M  3per-cent. 


Value  of  0™ 

Age 
of  ' (ffice 

of  .Sums  Assured 
OM  3  % 

Net  Prem. 

by  Osl  Annuities 

3% 

Reserve 

0«w  0*  3  % 

5  years 

677.119 

562,997 

114.122 

10 

1,328,008 

936,889 

391,119 

15 

1,977,718 

1,165,749 

811,969 

20 

2,509,675 

1,280,306 

1,229,369 

25 

2,827,272 

1.327,190 

1,500,082 

30 

2,993,860 

1,342,346 

1,651.514 

35 

3,046,270 

1,345,515 

1 ,700,755 

40 

3,055,715 

1,345,889 

1,709,856 

24.  Variations  in  the  valuation  age  or  in  the  average  due 
date  of  the  premium  income  are  of  much  less  importance  in 
endowment  assurances  than  in  whole  of  life  policies  ;  for,  whereas 
in  the  case  of  whole  of  life  policies  the  effect  of  deferring  the 
average  due  date  is  always  to  increase  the  reserve,  in  endowment 
assurances  the  reserve  for  recently  effected  policies  is  increased, 
but  that  for  policies  nearing  maturity  is  decreased.  Taken 
separately,  however,  the  values  of  both  sums  assured  and  premiums 
are  affected  in  the  same  direction  ;  and  it  should  be  borne  in 
mind  that  in  all  the  figures  of  this  paper  the  premiums  are 
assumed    to    be    due.      With    certain    assumptions    as    regards 

VOL.  XLI.  D 


34  Model  Office  Reserves  [Jan. 

valuation  age  and  incidence  of  premium  income  it  is  believed 
that  the  effect  even  on  reserves  may  be  appreciable  •  but  the 
object  of  the  tables  is  comparative,  and  ratios  are  what  are  required 
for  the  purpose  in  view. 

25.  No  account  has  been  taken  of  bonus  additions ;  but 
these  must  bear  a  relatively  smaller  proportion  to  the  original 
sums  assured  than  in  the  case  of  whole  life  policies,  owing  to 
the  generally  shorter  period  during  which  bonus  additions  to 
endowment  assurances  accrue.  They  will,  however,  be  heaviest 
for  the  shortest  unexpired  terms ;  and,  if  it  be  desired  to  take 
account  of  them  in  estimating  the  effect  of  a  change  of  valuation 
basis,  it  would  probably  be  sufficient  to  choose  for  the  sums 
assured  a  Model  Office  older  in  years  than  that  which  is  suitable 
for  the  premiums,  or  to  modify  the  data  of  the  Model  Office  by 
suitable  factors,  as  is  done  in  the  example  given  above. 

26.  Table  XXVI   gives   a    summary  of  the  results, 

Comparative  o  J 

Reserves.  \\\t\\  comparative  reserves,  taking  (1)  the  0H  3  per-cent 

reserve  as  10,000,  and  (2)  the  0[M]  3  per-cent  reserve  as  10,000. 
A  change  of  a  half  per-cent  in  the  rate  of  interest  appears  to 
alter  the  reserve  by  from  2i  to  44  per-cent ;  which  is  about  half 
that  produced  in  the  reserves  for  whole  of  life  policies.  As 
regards  comparative  reserves  by  different  tables,  the  most 
noticeable  features  are  the  close  agreement  between  the  H31  and 
qm(s)  reserveS;  and  the  strength  of  the  0M  reserve,  which  for  all 
durations  of  the  office,  is  in  excess  of  the  combined  H31  and 
jjm  (5)  reserve.  The  larger  H31 '  reserve  required  for  bonus  would, 
of  course,  tend  to  bring  them  nearer  an  equality.  The  closest 
approximation  to  a  select  reserve  is  given  by  the  use  of  the 
combined  O31  and  03t;,)  tables  throughout;  but  this  requires  an 
exceptionally  stringent  reserve  for  policies  of  less  than  5  years' 
duration,  and  perhaps  a  better  approximation  is  that  suggested 
by  Mr.  Fraser. 

27.  It  has  been  remarked  that,  if  the  object  in  view  is  simply 
to  ascertain  the  change  in  reserves  due  to  a  change  in  valuation 
basis,  it  would  better  to  make  a  grouped  valuation.  In  this 
every  one  would  agree,  assuming  that  all  the  valuation  data  have 
been  tabulated.  But  intermediate  valuations  are  now  frequent, 
and  at  such  a  time  an  actuary  might  wish  to  form  an  estimate  of 
the  cost  of  a  change  of  basis,  before  going  to  the  trouble  of  a 
complete  tabulation.  Probably,  however,  the  chief  use  of  Model 
Offices  is  educational ;  and  this  seems  to  be  especially  so  in  the 
case  of  endowment  assurances,  which  are  at  present  in  a  transition 
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stage.  In  the  last  published  Board  of  Trade  returns  the  total 
amount  of  endowment  assurances  in  force,  both  with  and  without 
profits,  is  stated  at  approximately  209  millions  out  of  737  millions, 
or  28*4  per-cent ;  five  years  earlier,  the  corresponding  figures 
were  144  out  of  651  millions, or  22*  1  per-cent;  while, in  the  returns 
for  1890,  the  figures  are  36  out  of  466  millions,  or  less  than 
8  per-cent.  The  growth  of  this  section  of  the  business  has  thus 
taken  place  chiefly  during  the  last  fifteen  or  twenty  years, 
and  twenty  years  is  the  shortest  endowment  term  which 
appeals  largely  to  the  public.  The  next  ten  years  should 
witness  a  rapid  increase  in  the  amounts  of  endowment  assurances 
maturing  each  year,  and  probably,  as  was  suggested  in  the 
Economist  some  time  ago,  a  considerable  rearrangement  of 
the  ratios  of  policy  claims  to  the  other  items  of  the  revenue 
accounts.  For  a  number  of  years  the  figures,  relating  to 
ordinary  business  for  the  whole  term  of  life,  have  remained 
practically  stationary;  and  during  the  last  two  or  three  years 
there  has  been  an  actual  decrease.  If  this  is  a  correct  forecast, 
the  effect  can  only  be  to  intensify  that  produced  by  the  increasing 
numbers  of  claims  emerging  under  maturing  endowment  assurances. 
The  point  is  one  of  great  importance  to  life  offices,  and  it  is  in  the 
hope  that  the  accompanying  tables  may  throw  light  on  some 
aspects  of  the  question,  that  I  offer  to  the  Institute  another  Model 
Office  paper. 
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Table  XI. — Model  Office  for  Endowment  Assurances. 
Sums  Assured  existing  at  the  end  of  each  year. 


Endowment  Term 

Duration 

0 

10  years 

15  years 

20  years 

25  years 

r.O  years 

35  years 

40  years 

2,960 

35,903 

79,572 

63,495 

55,437 

24,645 

6,538 

1 

2,893 

35,075 

77,317 

61,529 

53,524 

23,690 

6,237 

2 

2,745 

33,196 

71,977 

56,627 

48,805 

21,372 

5,554 

3 

2,646 

31,985 

68,440   53,490 

45,826 

19,934 

5,140 

4 

2,577 

31,115 

65,841  ,   51,208 

43,660 

18,902 

4,847 

5 

2,522 

30,434 

63,817 

49,468 

42,038 

18,131 

4,630 

6 

2,477 

29,899 

62,116 

48,028 

40,749 

17.514 

4,454 

7 

2,434 

29,335 

60,539 

46,735 

39.595 

16,987 

4,302 

8 

2,384 

28,781 

59,100  45,630 

38,640 

16,550 

4,184 

9 

2,337 

28,223 

57,691   44,612 

37.770 

16,149 

4,071 

10 

2,310 

27,786 

56,408 

43,670 

36,985 

15,796 

3,978 

11 

27,225 

55,055 

42,737 

36,215 

15,463 

3,888 

12 

26,671 

53,710  41.803 

35,463 

15,157 

3,812 

13 

26,209 

.52,429  40,905 

34,722 

14,837 

3,732 

14 

25,694 

51,138   40,005 

34,002 

14,542 

3,658 

15 

25,097 

49,767 

39,094 

33,289 

14,259 

3,590 

16 

... 

48,430 

38,204 

32.574 

13,977 

3,523 

17 

47,114  37,301 

31,861 

13,675 

3,454 

18 

'.'.'. 

45,973 

36,422 

31,156 

13,383 

3,383 

19 

44,847 

35,529 

30,449 

13,097 

3,314 

20 

43,670 

34.557 

29,702 

12,799 

3,246 

21 

... 

33,661 

28.989 

12,512 

3,179 

22 

32,766 

28,285 

12,221 

3,106 

23 

32,011 

27,584 

11,940 

3,037 

24 

... 

31.257 

26,870 

11,652 

2,968 

25 

30,485 

26,129 

11,347 

2,898 

26 

... 

25,402 

11,057 

2,829 

27 

24,714 

10,769 

2,762 

28 

24,071 

10,486 

2,694 

29 

23,484 

10,198 

2,627 

30 

22,850 

9,893 

2,555 

31 

9,595 

2,486 

32 

9,307 

2,418 

33 

9,059 

2.350 

34 

8,808 

2,283 

35 

8,535 

2,209 

36 

2,137 

37 

... 

2,068 

38 

2,010 

39 

1.949 

40 

1,383 
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Table  XIV. — Mean    Valuation  Ages  in  Model  Office,  based 
on  Sums  Assured. 


Unexpired 
Term 

Age  of  Office 

5  years 

] 5  years 

20  years 

25  years 

•  :5  years 

0M 

,  )M  5 

0M 

QM 

0M 

OMoi 

IP' 

0* 

QM<5] 

<>M 

,  ,M  - 

2  vears 

55*5 

55  7 

55-8 

56- 

56- 

55"6 

558 

56- 

56-2 

3 

54'5 

54-8 

548 

55" 

551 

546 

54-8 

55' 

55-2 

4 

53-5 

53-8 

539 

54-1 

541 

53'7 

53-9 

541 

54-2 

5 

49- 

492 

52-9 

531 

52  ■  7 

53- 

53- 

52-0 

53-1 

53  1 

53-3 

6 

48- 

48-2 

519 

52-1 

51-8 

52- 

52 

519 

521 

522 

523 

/ 

47- 

172 

50-9 

512 

50-8 

51- 

51- 

51- 

51-2 

512 

51-4 

8         ' 

45-9 

46-1 

50- 

50-2 

49-8 

50- 

50- 

50- 

502 

50-2 

50-4 

9 

44-9 

45] 

49- 

49-2 

18  8 

49- 

49-1 

49- 

492 

492 

49*4  j 

10 

48- 

483 

47-9 

483 

48-1 

48-3 

48-3 

4S2 

48-4 

48-3 

48-5 

11 

47- 

47-3 

469 

47-1 

471 

473 

473 

47-2 

47-4 

473 

47*5 

12 

46- 

462 

46-9 

461 

464 

46-3 

46-3 

46-3 

465 

463 

46-5  ; 

13 

44-9 

45-2 

44-9 

451 

451 

45-3 

45-3 

453 

45-5 

453 

45-5  I 

14 

43-9 

44-2 

43-9 

411 

44-1 

443 

41-3 

443 

445 

443 

445 

15 

432 

434 

434 

433 

433 

43o 

435 

43-4 

43-6 

43-4 

436  : 

16 

422 

424 

421 

42-3 

423 

42-5 

425 

42-4 

42-6 

42'4 

42-6 

17 

412 

41-4 

41-1 

41-3 

41-3 

415 

415 

414 

416 

414 

41-6 

18 

40-1 

404 

401 

40-3 

403 

4i  i  5 

40-5 

40-4 

in-:, 

40-4 

40-5 

19 

39-1 

393 

391 

393 

393 

395 

39o 

394 

395 

39-4 

395 

20 

37'5 

37-7 

38-4 

386 

38-5 

38-7 

38*7 

38-5 

38-7 

38-5 

38-7  : 

21 

36-4 

36-6 

37  4 

376 

37*5 

377 

37-7 

375 

37-7 

375 

37-7 

22 

35-1 

35-6 

364 

365 

365 

367 

367 

365 

36-7 

36o 

36-7      j 

23 

344 

34-6 

35-3 

35'5 

35'5 

35-6 

35-6 

35'5 

356 

355 

35'6  [ 

24 

33-3 

335 

343 

34-4 

344 

346 

346 

344 

346 

3  4-4 

346  | 

25 

33-7 

339 

34-4 

345 

344 

345 

345 

34-4 

345 

34-4 

34-5  : 

26 

327 

328 

33-4 

335 

33-4 

33'5 

33-5 

334 

33-5 

334 

33-5  : 

27 

31-7 

31-8 

32-3 

32-5 

323 

32  5 

325 

32-3 

32-5 

323 

325 

;  28 

306 

308 

313 

31-4 

313 

31-4 

314 

313 

314 

31-3 

314 

29 

296 

29  7 

302 

303 

30-2 

303 

303 

30-2 

30-3 

30-2 

303 

30 

305 

305 

30-7 

308 

30-7 

308 

30-8 

307 

30-8 

30-7 

30  8 

31 

29-4 

295 

297 

298 

297 

29-8 

298 

297 

29-8 

297 

29-8 

32 

28-4 

28-5 

28-7 

28-8 

28-7 

28-8 

2S-8 

287 

28-8 

28-7 

28-8 

33 

27-4 

27-5 

277 

277 

27-7 

277 

27-7 

27-7 

27-7 

27-7 

277 

34 

26-4 

264 

266 

267 

260 

267 

267 

26-0 

26-7 

266 

267 

35 

26-8 

269 

26-8 

269 

26-S 

26-9 

26-9 

268 

269 

26-8 

26-9 

36 

25-8 

25-9 

25-8 

259 

258 

259 

25-S 

25  8 

25!) 

25-8 

25-9 

37 

248 

24-8 

24-8 

24-S 

24-8 

24-8 

24-8 

24-8 

24-8 

24-S 

24-8 

38 

238 

238 

238 

23-8 

238 

238 

238 

238 

23-8 

238 

23-8 

39 

22-7 

22-8 

22-7 

22-8 

227 

22-S 

22-8 

227 

22  -8 

227 

22-8 
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Table  XV. — Net  Premiums  corresponding  to  business  in 
force  in  Model  Office. 

'2\  per -cent. 


Un- 

Age  of  Office 

5  years 

1    10  years 

IS  years 

20  years 

25  years 

30  years 

35  years 

- 

Tenn 

O* 

Years 

1-4 

898 

7,387 

15,672 

20,080 

22.758 

23.597 

-     " 

5-9 

1,247 

10,091 

21.758 

27,950 

31.733 

32.930 

33,157 

33,157 

10-14 

9.936 

23.113 

30,076 

34,352 

35.716 

35,976 

1     35,976 

35.976 

15-19 

15,467 

23,253 

28,022 

29,553 

29,847 

29,847 

29,847 

29,847 

20-24 

9,263 

14.5S3 

16,281 

16,608 

16,608 

16,608 

16,608 

16,608 

25-29 

6,416 

8,313 

8,675 

8,675 

8,675 

8,675 

8,675 

8,675 

30-34 

2.330 

2,736 

2,736 

2,736 

2.736 

2,736 

2.736 

2,736 

35-39 

510 

510 

510 

510 

510 

510 

510 

510 

Total 

45,169 

83,497 

115,445 

136,056 

145,905 

150,040 

151,106 

151,264 

C 

pi- 

Years 

1-4 

901 

7,426 

15,785 

20,263 

23,005 

23,874 

24,039 

5-9 

1.251 

10,144 

21,914 

28.205 

32,078 

33,316 

33,554 

33,554 

10-14 

9,990 

23,284 

30,357 

34.734 

36,144 

36,417 

36,417 

36,417 

15-19 

15,601 

23,510 

28,392 

29.974 

30,283 

30,283 

30,2S3 

30,283 

20-24 

9,411 

14,857 

16,613 

16,957 

16,957 

16,957 

16,957 

16,957 

25-29 

6,570 

8,532 

8,911 

8,911 

8,911 

8,911 

8,911 

8,911 

30-34 

2,409 

2,835 

2,835 

2,835 

2,835 

2,835 

2,835 

2.835 

35-39 

535 

535 

535 

535 

535 

535 

535 

535 

Total 

45,767 

84,598 

116,983 

137,936 

148,006 

152,259 

153,366 

153,531 

Yeats 

I 

£M 

1-4 

903 

7,-147 

15,845 

20,348 

23,109 

23,982 

24,149 

5-9 

1,254 

10,172 

21,997 

28,324 

32,223 

33,468 

33,708 

33,708 

10-14 

10,019 

23.375 

WA^s 

34,895 

36,314 

36,588 

36,588 

36,588 

15-19 

15,673 

23,627 

28,542 

30,134 

30, 144 

30,444 

30,444 

30,444 

20-24 

9,465 

14,948 

16,715 

17,060 

17,060 

17,060 

17,060 

17,060 

25-29 

6,614 

8,588 

Vjr.'.i 

8,969 

8,969 

8,969 

8,969 

8,969  ; 

30-34 

2,424 

2,852 

2,852 

2,852 

2,852 

2,852 

2,852 

2,852 

35-39 

538 

538 

538 

538 

538 

538 

538 

538 

Total 

45,987 

85,003 

117,548 

138,617 

148,748 

1 

153,028 

154,141 

154,308 
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Table  XVI. — Net  Premiums  corresponding  to  lusiness  in 
force  in  Model  Office. 

3  per-cent. 


Un- 
expired 
Term 

Age  of  Office 

5  years 

10  years 

15  years 

•20  years 

25  years 

30  years 

li".  years 

40  years 

0M 

Years 

1-4 

876 

7,142 

15,065 

19,238 

21,751 

22,531 

22,077 

5-9 

1,216 

9,756 

20.915 

26,776 

30,326 

31,441 

31,651 

31,651 

10-14 

9,594 

22,198 

28,790 

32,802 

34,072 

34,313 

34,313 

34,313 

15-19 

14,793 

22,165 

26,640 

28,064 

28,336 

28,336 

28,336 

28,335 

20-24 

8,770 

13,762 

15,343 

15,645 

15,645 

15,645 

15,645 

15,645 

25-29 

6,021 

7,787 

8121 

8,121 

8,121 

8,121 

8,121 

8,121 

30-34 

2,170 

2,545 

2,545 

2,545 

2,545 

2,545 

2,545 

2,545 

35-39 

471 

471 

471 

471 

471 

471 

471 

471 

Total 

43,035 

79,560 

109,967 

129,489 

138,754 

142,623 

143,613 

143,758  , 

Years 
1-4 

879 

7,183 

0 
15,181 

19,427 

22,007 

22,818 



22,972 

5-9 

1,220 

9.811 

21,075 

27,038 

30,682 

31,839 

32,060 

32,060 

10-14 

9,652 

22,375 

29,081 

33,200 

34,517 

34,771 

34,771 

34,771 

15-19 

14,935 

22,435 

27,029 

28,508 

28,794 

28,794 

28,794 

28,794 

20-24 

8,922 

14,047 

15,688 

16,007 

16,007 

16,007 

16,007 

16,007 

25-29 

6,182 

8,016 

8,367 

8,367 

8,367 

8,367 

8,367 

8,367 

30-34 

2,253 

2,648 

2,648 

2,648 

2,648 

2,648 

2,648 

2,648 

35-39 

497 

497 

497 

497 

497 

497 

497 

497 

Total 

43,661 

80,70S 

111,568 

131,446 

140,939 

144,930 

145,962 

146,116 

HJ[ 

Years 

1-4 

880 

7.204 

15,241 

19,512 

22,110 

22,927 

23,081 

5-9 

1,222 

9,840 

21,158 

27.157 

30,827 

31,992 

32,214 

32,214 

10-14 

9,682 

22,466 

29,212 

33,360 

34,686 

34,942 

34.942 

34,942 

15-19 

15,007 

22,551 

27,177 

28,665 

28,953 

28,953 

28,953 

28,953 

20-24 

8,975 

14,136 

15,787 

16,108 

16,108 

16,108 

16,108 

16,108 

25-29 

6,225 

8,070 

8,425 

8,425 

8,425 

8,425 

8,425 

8,425 

30-34 

2,268 

2,666 

2,666 

2,666 

2,666 

2,666 

2,666 

2,666 

35-39 

500 

500 

500 

500 

500 

500 

500 

500 

Total 

43,879 

81,109 

112,129 

132,122 

141,677 

145,696 

146,735 

146,889 

ot*u 

Years 

1-4 

861 

7,005 

14,806 

18,950 

21,466 

22,257 

22,407 

5-9 

1,196 

9,568 

20,549 

26,371 

29,925 

31,053 

31,268 

31,268 

10-14 

9,408 

21,810 

28,357 

32,374 

33,658 

33,905 

33,905 

33,905 

15-19 

14,559 

21,879 

26,359 

27,799 

28,078 

28,078 

28,078 

28,078 

20-24 

8,710 

13,709 

15,307 

15,618 

15,618 

15,618 

15,618 

15,618 

25-29 

6,029 

7,815 

8,158 

8,158 

8,158 

8,158 

8,158 

8,158 

30-34 

2,198 

2,583 

2,583 

2,583 

2,583 

2,583 

2,583 

2,5b:: 

35-39 

484 

484 

484 

484 

484 

484 

484 

484 

Total 

42,584 

78,709 

108,802 

128,193 

137,454 

141,345 

142,351 

142,501 

1907.] 


fur  Endoivment  Assurances. 


41 


Table  XVII. 


-Net  Premiums  corresponding  to  business  in 
force  in  Model  Office. 

3.1,  per -cent. 


Un- 
expired 
Term 

A*.E  of  Office 

5  years 

10  years 

15  years     t    20  years 

25  years 

30  years 

35  years 

40  years 

CP[ 

Years 

1-4 

5-9 

10-14 

15-19 
20-24 
25-29 
30-34 
35-39 

854 
1,185          9,435 
9,267        21,323 
14,150        21,130 
8,305        12,990 
5,651          7,297 
2,022          2,369 
436              436 

6,906 

20,106 

27,566 

25,331 

14,463 

7,606 

2,369 

436 

14,483  '     18,435 

25.658  28,990 
31,332        32,515 

26.659  26,910 
14,742        14,742 

7,606          7,606 

2,369          2,369 

436             436 

20,793 

30,029 

32,737 

26,910 

14,742 

7,606 

2,369 

436 

21,521 

30,223 

32,737 

26,910 

14,742 

7,606 

2,369 

436 

21,656 

30,223 

32,737 

26,910 

14,742 

7,606 

2,369 

436 

Total 

! 
11,016        75,834      104,783 

123,285      132,003 

135,622 

136,544 

136,679 

OM(5) 

Years 
1-4 

5-9 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 

1,189 
9,324 
14,291 
8,461 
5,817 
2,108 
464 

857 

9,490 

21,501 

21,403 

13,284 

7,532 

2,476 

464 

77,007 

6,947 
20,270 

27,861 

25,726 

14,819 

7,860 

2,476 

464 

14,602 

25,926 

31,737 

27,109 

15,116 

7,860 

2,476 

464 

18,628 

29,355 

32,970 

27,376 

15,116 

7,860 

2,476 

464 

21,054 

30,437 

33,206 

27,376 

15,116 

7,860 

2,476 

464 

21,813 
30,643 
33,206 

27,376 

15,116 

7,860 

2,476 

464 

21,956 

30,643 

33,206 

27,376 

15,116 

7,860 

2,476 

464 

Total 

41,654 

106,423 

L25,290 

134,245 

137,989 

138,954 

139,097 

Yt-ais 

1-4 
5-9 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 

IP1 

1,192 
9,354 
14,366 
8,517 
5,862 
2,123 
467 

11,881 

858 

9,519 

21,595 

21,525 

13,378 

7,590 

2,493 

467 

6,968 

20,356 

27,997 

25,882 

14.925 

7,920 

2,493 

467 

14,663 

26,050 

31,904 

27,276 

15,223 

7,920 

2,493 

467 

18,716 

29,506 

33,146 

27,544 

15,223 

7,920 

2,493 

467 

21,16] 

30,596 

33,384 

27,544 

15,223 

7,920 

2,493 

467 

21,926 

30,803 

33,384 

27,54  I 

15,223 

7,920 

2,493 

467 

22,070 
30,803 

33,384 

27,544 

15,223 

7,920 

2,493 

467 

Total 

77,125 

1 

107,008 

125,996 

135,015 

138,788 

139,760 

139,904 
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Table  XVIII. —  Values  of  Sums  Assured  in  Model  Office. 
2|  per-cent. 


Un- 
expired 

Age  of  Office 

5  years 

10  years 

15  years         20  years 

25  J  >-ars 

30  years          35  years         40  years 

OM 

Years 

0 

2,310 

27.407 

71,077 

101,562 

L24,41 2 

132,947 

134,830 

1-4 

9,062 

108,627 

283,994 

408,016 

497,937 

532,535 

540,221 

5-9 

11,334 

133,627 

356,129 

510,931 

627,647 

672,186 

682,177 

682,177 

10-14 

123,208 

348,662 

504,396      623,204 

668,827 

679,115 

679,115 

679,115 

15-19 

238,299 

395,104 

514,527      560,727 

571,286 

571,286 

571.286 

571,286 

20-2-4 

168,322 

288,699 

335,096      345,727 

345,727 

345,727 

345,727 

345,727 

25-29 

131.227 

178,206 

188,846      188,846 

188,846 

188,846 

188,846 

I8s.su; 

30-34 

52,247 

63,098 

63,098        93,09S 

63,098 

63,098 

63,098 

63.098 

35-39 

12,353 

12,353 
1,431,121 

12,353        12.353 
2,110,479  2,659,957 

12,353 
2,985,362 

12.353 
3,154,960 

12,353 

12.353 

Total 

736,990 

3,208,084 

3,217,653 

QM(5) 

Years 

0 

2,310 

27,407 

71,077      101,562 

124.112      132,947      134,830 

1-4 

9,063 

108,633 

284,O03l     406.032 

497,952      532,546      540,235 

5-9 

11,338 

133,673 

356,248 

511,102 

627,859 

672,410     682,400      682,400 

10-14 

123,336 

349,038 

504.865 

623,783 

iiii'.t.418 

679.756      679,756      679,756 

15-19 

238,783 

395,894 

515,556 

561,843 

572,364 

572,364      572,364      572,364 

20-24 

169,016 

289,816 

336,37-J 

347,052 

347,052 

347,052      347,052      347.052i 

25-29 

L32,198 

179,452 

190,158 

190,158 

190,158 

190,158      190,158      190,158 

30-34 

52.878 

63,843 

63.843 

63,843 

63,843 

63,843        63,843 

63,843 

35-39 

12,596 

12,596 

12,596 

12,596        12.596 

12,596 
3,160,543 

12,596        12,596 

Total 

740,145 

1,435,685 

2,115,680 

2,665,457  2,990,914 

3,213,662  3,223,234 

Years 
0 

2,310 

27,407 

J 
71,077 

101,562 

1 
124,412      132,947 

134,830 

1-4 

9.063 

108.639 

284,009 

406,035 

497,963      532,563 

540,246 

5-9 

li,338 

133,694 

356,314 

511.199 

627,958 

672,519      682,499 

682,499 

10-14 

123,421 

349,257 

505,245 

624,172 

669,890 

680,184'     680,184 

680,184 

15-19 

239,037 

396,324 

516,095 

562,425 

572,988 

572,988      572,988 

572,988 

20-24 

169,418 

290,493 

337,136 

347,840 

347.840 

347,840     347,840 

347,840 

25-29 

132,626 

180,046 

190,788 

190,788 

190,788 

190,788      190,788 

190,788 

30-34 

53,079 

64,091 

64,091 

64.091 

64,091 

64,091        64.091 

64,091 

35-39 

12.634 

12,634 

12,634 

12,634 

12,634 

12,634 

3,163,417 

12.634 

12.634 

Total 

741.553 

1,437,912 

2,118,349 

2,668,235 

2,993,786 

3,216,534 

3,226,100 
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TABiiE  XIX. — Values  of  Hums  Assured  in  Model  Oljlcc. 
3  per -cent. 


Up- 

Age  of  Office 

5  years 

in  years 

15  years 

20  years 

25  years 

:10  years 

35  years        40  years 

Tears 

QM 

0 

2,310 

27,407 

71,077 

101,562 

124,412 

132,947      134,830 

1-4 

8,955 

107,349 

280,635 

401,224 

492,051 

526,242      533,834 

5-9 

10,972      129,410 

3 14,895 

494,470 

607,853 

650.995 

660,679      660,679 

10-14 

116,835      330,669 

478,354 

591,051 

634,348 

644,117 

1144,117      644,117 

15-19 

221.532      367,286 

478,367 

521,366 

531,209 

531,209 

531,209      531,209 

20-24 

L53,453      263,307 

305,716 

315,446 

315,446 

315,4  If, 

315,446      315,446 

25-29 

117.550      159,715 

169,274 

169,274 

169,274      169,274 

169.274      16!  1,274 

30-34 

46,061        55,640 

55,640 

55,640 

55,040        55,640 

55,640       55,640 

35-39 

Total 

10,716        10,716 

10,716 

10,716 

10,716        10,716 

1 

10,716       10,716 

o77,119  1,328,008 

1,977,718 

2,509,675 

1 
2,827,272  2.993,860 

3,046,270  3,055,745 

0M(5) 

Years 

0 

2,310 

27,407 

71,077 

101,562 

124,112 

132.917      134,830 

1-4 

8,955 

107,354 

280,654 

401,240 

492,073 

526,262      533,856 

5-9 

10,975      129,467 

345,038 

494,664 

608,096 

651,257 

660,937      660,937 

10-14 

L16,985      331,095 

478,878 

591,716 

635,060 

644,844 

644,844      644,844 

15-19 

222,083      368,181 

479,521 

522,626 

532,429 

532,429 

532.129      532,429' 

20-24 

154,240      264,570 

307,145 

316,931 

316,931 

316,931 

316,931      316,931 

25-29 

118,631      161,100 

170,734 

170,734 

170,734 

170,734 

170,734      170,734 

30-34 

46,750       56,464 

56,461 

56,464 

56,464 

56,464 

56,464        56,464 

35-39 

10,984        10,981 

10,981 

10,984 

10,984 

10,984 

10,984        10,984 
3,052,532  3,062,009 

Total 

680,648  1,333,126 

1,983,525 

2,515,850 

2,833,500 

3,000,128 

H»» 

rears 

0 

2,310 

27,407 

71,077 

101,562 

124,412 

132,947      134,830 

1-4 

8,955 

107,356 

280,659 

401,249 

492,079 

526,267      533,870 

5-9 

10,977!     129,497 

345.109 

494.772 

608,216 

651.379 

661,059      661,059 

10-14 

117,081      331,340 

479,320 

592,180 

635,597 

645,351' 

645,352      645,352 

15-19 

222,371      368,670 

480,136 

523,285 

533,159 

533,15!! 

533,159      533,159| 

20-24 

154,666      265,333 

308,000 

317,803 

317,803 

317,803 

317,803      317,803 

25-29 

119,115      161,755 

171,434 

171,434 

171,434 

171,434 

171,434       171,434 

30-34 

46,975        56,732 

56,732 

56,732 

56,732 

56,732 

56,732        56,732 

35-39 

11,029        11,029 

11,029 

11,029 

11,029 

11,029 

11,029        11,029. 

Total 

682,214  1,335,621 

1,986,523 

2,518,971 

2,836,781 

3,003,379 

3.055,782 

3,065,268 
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Tabu:    XX. — Values  of  Sums  Assured  in  Model  Office. 
3 1  per-cent. 


Un- 
expired 

Age  of  Office 

5  years 

10  years 

15  years        20  years 

25  years 

30  years 

35  years 

40  years 

Term 

QM 

Years 

0 

2,310 

27,407 

71,077 

101,562 

124,412 

132,947 

134,830 

1-4 

8,850 

106,092 

277,345 

396,509 

486,274 

520,063 

527,568 

5-9 

10,623      125,359 

334,090 

478,976 

588,818 

630,622 

640,012 

640,012 

10-14 

110,847i     313,747 

453,822 

560,803 

601,911 

611,194 

611,194 

611,194 

15-19 

206,113,     341,706 

445,100 

485,161 

494,352 

494,352 

494,352 

494,352 

20-24 

140,074 !     240,479 

279,267 

288,183 

288,183 

288,183 

288,183 

288,183 

25-29 

105,505      143,420 

152,027 

152,027 

152,027 

152,027 

152,027 

152,027 

30-34 

40,7151       49,202 

49,202 

49,202 

49,202 

49,202 

49,202 

49,202 

35-39 

9,339          9,339 

9,339 

9,339 

9,339 

9,339 

9,339 

9,339 

Total 

623,216'  1,234,412 

1,856,346 

2,372,113 

2,681,903 

2,845,605 

2,897,319 

2,906,707 

Yeais 

KJ-*"' 

0 

2,310 

27,407 

71,077 

101,562 

124,412 

132,947 

134,830 

1-4 

8,850 

106,098 

277,360 

396,527 

486,297 

520,086 

527,586 

5-9 

10,627 

125,420 

334,256 

479,190 

589,087 

630,910 

640,294 

640,294 

10-14 

111,011 

314,223 

454,446 

561,562 

602,722 

612,012 

612,012 

612,012 

15-19 

206,722 

342,702 

446,378 

486,563 

495,694 

495,694 

495,694 

495,694 

20-24 

140,941 

241,846 

280,843 

289,805 

289,805 

289,805 

289,805 

289,805 

25-29 

106,672 

144,914 

153,603 

153,603 

153,603 

153,603 

153,603 

153,603 

30-34 

41,455 

50,082 

50,082 

50,082 

50,082 

50,082 

50,082 

50,082 

35-39 

9,619 

9,619 

9,619 

9,619 

9,619 

9,619 

9,619 

9,619 

Total 

627,047 

1,239,966 

1,862,732 

2,378,861 

2,688,701  2,852,434 

2,904,142 

2,913,525 

Years 

Hm 

0 

2,310 

27,407 

71,077 

101,562 

124,412 

132,947 

134,830 

1-4 

8,850 

106,102 

277,367 

396,537 

486,311 

520,105 

527,606 

5-9 

10,630 

125,447 

334,332 

479,301 

589,223 

631,059 

640,428 

640,428 

10-14 

111,118 

314,512 

454,941 

562,074 

603,311 

612,571 

612,571 

612,571 

15-19 

207,032 

343,224 

447,056 

487,271 

496,485 

496,485 

496,485 

496,485 

20-24 

141,419 

242,672 

281,764 

290,759 

290,759 

290,759 

290,759 

290,759 

25-29 

107,181 

145,623 

154,379 

154,379 

154,379 

154,379 

154,379 

154,379 

30-34 

41,693 

50,365 

50,365 

50,365 

50,365 

50,365 

50,365 

50,365 

35-39 

9,664 

9,661 

9,661 

9,664 

9,664 

9,664 

9,664 

9,664 

Total 

628,737 

1,242,667 

1,866,010 

2,382,257 

2,692,285 

2,856,005 

2,907,703 

2,917,087 

1907.] 


fur   Endowment  Assurances. 
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Table  XXI. —  Values  of  Sums  Assured  in  Jfodel  Office. 
3  per-cent. 


Un- 
expired 

A'  f.  of  Office 

5  years 

10  years 

15  years 

20  years 

2d  years 

30  yeai < 

40  years 

CXMJ 

0 

2,310 

27,407 

71.077 

1"  1.5  62 

124.412 

132.947 

134331 1 

1-4 

8,955 

107,355 

280,654 

401,247 

492.072 

526.2';7 

533,859 

5-9 

10,958 

129,408 

344.969 

494,584 

607.998 

651.158 

Wn.s-iy 

660,843 

10-14 

1.16,586 

330,563 

478,389 

591.159 

634.495 

644,300 

644.300 

644,300 

15-19 

221,102 

357.132 

47S.454 

521.552 

531.369 

531.369 

531,369 

531.369 

20-24 

153.503 

263,793 

306,356 

316,109 

316,109 

316,109 

316,109 

316,109 

25-29 

118.027 

160,506 

170,133 

170.133 

170,133 

170,133 

170.133 

170,131 

30-34 

46,470 

56.171 

56.171 

56.171 

56,171 

56,171 

56,171 

56,171 

35-39 

10,925 

10,925 

10.025 

10,925 

10,925 

10,925 

10,925 

10.925 

Total 

677,571 

1.329.763 

1,980,159 

2.512.364 

2,830,009  2,996,649 

3,049,064  3,058,539 

Years 

< 

Combined  HM  and  H 

SI  5 

0 

2,310 

27,407 

71. "77      101,562 

124.412 

132.947 

134,830 

1-4 

8,955 

107,366 

280/  - 

401,293 

492,129 

526,33 

533,924 

5-9 

10,973 

129,557 

345.309 

495.058 

608,576 

651,780 

661,47S 

661,475 

10-14 

117,040 

331,653 

479,862 

592,924 

636,379 

646.202 

646.202 

646,202 

15-19 

222,306 

369,161 

481,041 

524.349 

534.215 

534.215 

534,215 

20-24 

154,555 

265,888 

30»11 

318,642 

318,642 

318,642 

318.642 

318,642 

25-29 

119,055 

162,161 

171,915 

171,915 

171.915 

171,915 

171,915 

171.915 

30-34 

46.93 1 

"     -    - 

"     -  -_ 

56,842 

56,842 

56.842 

56,842 

56,842 

35-39 
Total 

11,037 

11,037 

11,037 

11,037 

11,037 

11,037 

11,037 

11,037 

631,900  1,337,564 

1,989,590 

2,522,530 

2,840,461 

3,007,174 

3,059,605 

3,069,082 
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Table  XXII. —  Values  of  Set  Premiums  corresponding  to 
Business  in  force  in  Model  Office. 

3  per-cent. 


Un- 
expired 

Age  of  Office 

5  years 

10  years 

15  years 

■_'U  years         -2i>  years 

3n  years 

30  years 

40  years 

ow 

Yeai  S 

1-4 

2,078 

16,832 

35,608        45,587 

51,634 

53,532 

53,890 

5-9 

7,440 

58.451 

125,359 

160,915      182,540 

189,363 

190,661 

190,661 

10-14 

90,191 

207,922 

270,187 

308,226      320,293 

322,597 

322,597 

322,597 

15-19 

181,536 

272,27!i 

327,487 

345,091      348,471 

348,471 

348,471 

348,471 

20-24 

130,379 

204,243 

227,664 

232,180      232,180 

232,180 

232,180 

232,180 

25-29 

102,488 

132,423 

138,124 

138,124      138,124 

138,124 

138,124 

138.12J 

30-34 

41,021 

48.130 

48.130 

48,130        48,130 

48,130 

48,130 

48,130 

35-39 

Total 

9,746 

9,746 

9,746 

9,746          9,746 
1,278,020  1,325,071 

9,746 

9,746 
1,343,441 

9,746| 
1,343,799 

562,804 

935,272 

1,163,529 

1.340,245 

Years 
1-1 

( 

Combined  HM  and  II 

U  [5 

1 
2,120 

17.277 

36,599 

46,871 

53,115 

55,075 

55,447 

5-9 

7,547 

59,764 

128,424 

164,908 

187,143 

194,160 

195,493 

195,493 

10-14 

91,876 

212,271 

276,001 

314,996 

327,372 

329,736 

329,736 

329,736 

15-19 

185,260 

277,833 

334,324 

352,349      355,813 

355,813 

355,813 

355,813 

20-24 

133,144 

208,448 

232,368 

236,982'     236,982 

236,982 

236,982 

236,982 

25-29 

104,888 

135,344 

141,153 

141,153      141,153 

141,153 

141,153 

141,153 

30-34 

42,027 

49,234 

49,234 

49,234        49,234 

49,234 

49,234 

49.234 

35-39 

Total 

10,003 

10,003 

10,003 

1  ( ».O03 

10,003 
1,354,571 

10,003 
1,370,196 

10,003 
1,373,489 

10,003 
1,373,861 

571,745 

955,017 

1,188,784 

1,306,224 

1907.] 


for  Endowment  Assurances. 
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Table    XXIII. —  Values  of   Net  Premiums  corresponding  to 

business  in  force  in  Model  Office. 

2]  per-cent. 


On- 
expired 

Ac.k  Hi-  Offk  k 

5  years       10  years        15  years 

20  years        2.0  years        30  years        35  years        40  years 

0* 

Years 
1-4 

2,177 

17,841 

37,896 

48,572 

55,045 

57,uO:^        57,458 

5-9 

7,831         62,52() 

134.775 

173,241 

196,590 

203,909 

205,284      205,284 

10-14 

97,167 

225,718 

293,894 

335,389 

348,432 

350,927 

350,927      350,927 

15-19 

190. 1  Hi 

299,523 

360,530 

379,831 

383,417 

383,417 

383,117      383,417 

20-24 

145,042 

227,551 

253,562 

258,496 

258,496 

258,496 

258,496      258,496 

25  29 

115,13  1 

149,147 

155,494 

155,494 

155,494 

155,494' 

155,494      155,494 

30-34 

46,599 

54,637 

54,637 

54,637 

54,637 

54,637 

54,637 

54,637 

35-39 

11,140 

11,140 

11,140 

11,140 

11,140 

11,140 

11,140 

11,140 

Total 

622,356 

1,032,413 

L.281,S73 

1,406,127 

1,456,778' 

1,473,065' 

1,476,463  1,476,853 

years- 

1-4 

2,185         17,923 

38,149        48,986        55,615 

57,712        58,112 

5-9 

7,842        62,718      135,482 

174,496      198,351 

205,914 

207,359 

207,359 

10-14 

97,375      226,600      295,751 

338,093      351,554 

354,159 

351.159 

354,159 

15-19 

199,970      301,506      363,680 

383,561      387,406 

387,406 

387,406 

387,406 

20-24 

146,372      230,36b      257,128 

262,269     262,269 

262,269 

262,269 

262,269 

25-29 

117,083      151,684      158,292 

158,292      158,292 

158,292 

158,292 

158,292 

30-34 

47,584       55,907:       55,907 

55,907        55,907 

55,907 

55,907 

55,907 

35-39 

11,479        11,479{       11,479 

11,479        11,479 

11,479 
1,491,041 

11,479 

1,491,583 

11,479 

Total 

627,705  1,042,447!  1,295,642 

1,422,246  1,474,244 

1,494,983 

Coiubiued  0M  and  0M<5)  throughout. 

1-4 

2,177        17,829        37,876 

48,545 

55,016 

57,045 

57,429 

5-9 

7,818        62,390      134,511      172,919 

198,219 

203,531 

204,905 

204,905 

10-14 

96,845      224,938!     293,0221     334,391 

347,392 

349,869 

349,869 

349,869 

15-19 

198,255:     298,222 

358,950     378,173 

381,830 

381,830 

381,830 

381,830! 

20-24 

144,074!     226,114 

251,981:     256,881 

256,881 

256,881 

256,881 

256,881 

25-29 

114,342|     147,807 

154,101;     154,101 

154,101 

154,101 

154,101 

154,101 

30-34 

46,011        53,958]       53,958|       53,958 

53,958 

53,958 

53,958 

53,958 

35-39 

10,94N        10,94S 

10,948,       10,948 

10,948 

10,948 

10,948 

10,948 

Total 

618,293  1,026,554 

1,275,300  1,399,247 

1,449,874 

1,466,134 

1,469,537 

1,469,921 

Years 
1-4 

2,186        17,96S 

38,281 

HM 

49,186 

55,852 

57.956 

58,361 

5-9 

7,849        62,838 

135,872 

175,062 

i     199,076 

206,666 

208.144 

208,144 

10-14 

'.17,153      227,02( 

296,306 

338,957 

j     352,452 

355,097 

i     355,097 

355,097 

15-19 

200,424      302,28^ 

1     364,762 

384,726 

388,526 

388,520 

388,520 

388,520 

20-24 

146,626      230,88;: 

.,     257,72J 

262,877 

262,877 

262,877 

262,877 

262,877 

25-29 

117,370      152,02; 

>      158,641 

158,641 

158,641 

158,641 

!     158,641 

158,6341 

30-34 

47,676        56,001 

)        56,00$ 

)        56,001 

>        56,00i 

1        56,008 

56,009 

56,009 

35-39 

11,506        11,501 

5        11,506 

5        11,506 

!       11,506 

11,506 

11,506 

11,506 
1,499,155 

Total 

628,901  1.011,75 

1  1,298,79. 

>  1,426,05* 

>|  1 ,478,267 

'|  1,495,168 

1,498,750 
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Table  XXIV. —  Values  of  Net  Premiums  corresponding  to 

business  in  force  in  Model  Office. 

3  per-cent. 


Un- 
expired 

Age  of  Office 

5  years 

10  years 

1j  years 

20  years 

•25  years    <    30  years 

3.5  years 

40  years 

Term 

Years 
1-4 

0M 

2,113 

17.169        36,261 

46,324        52,368 

54.240        54,591 

5-9 

7,526 

59,592 

127,711      163,605 

185,201      191,923 

193,165      193,165 

10-14 

91,542 

211,499 

274.470      312,464 

324,316      326,558 

326,558      326,558 

15-19 

184,011 

275,833 

331.140      348,505 

351,698      351,698 

351,698      351,698 

20-24 

131.424 

205,564 

228,749      233,109 

233,109      233,109 

233,109      233,109 

25-29 

102,802 

132.594 

138,156      138,156 

138,156      138,156 

138,156      138,156 

30-34 

40.873 

47,860 

47.860        47,860 

47,860        47,860 

47,860        47,860 

35-39 

9,612 

9,612 
944,667 

9,612          9,612 

9,612          9,612 

9,612          9,612 

Total 

367,790 

1,174,867  1.289,572 

1,336,276  1,351,284 

1,354,398  1,354,749 

Years 
1-4 

2,119 

0-",v' 
17,255        36,511        46,757 

52.947 

54,900 

55,270 

!     5-9 

7,535 

59,802 

128,440      164.903      187,027 

193,989 

195,312 

195,312 

10-14 

91,790 

212,477 

276,448     315,313 

327,593 

329,954 

329,954 

329,954 

15-19 

184,955 

277,992 

334,545      352,491 

355,940 

355.940 

355.940 

355,940 

20-24 

132,819 

208,518 

232,463      237,031 

237,031 

237,031 

237,031 

237,031 

25-29 

L04,584 

135,286 

141,108      141,108        41,108 

141,108 

141,108 

141,108 

30-34 

41,901 

49,193 

49,193        49.193 

49,193 

49,193 

49,193 

49,193 

35-39 

9,970 

9,970 

9,970         9,970 

9,970 

9,970 

9,970 

9,970 

Total 

373,554 

955,357 

1,189,422  1,306,520  1,354,619 

1,370,132 

1,373,408 

1,373,778 

Combined  0M  and  0M®  throughout. 

Years 
1—4 

2,112        17,159 

36,234        46,299|       52,336 

54,213 

54,564 

5-9 

7,513 

59,466      127,466 

163,309      184,862      191,567 

192,819 

192,819 

10-14 

91,238 

210,787      273,685 

311,545      323,367      325,600 

325,600 

325,600 

15-19 

183,203 

274,650      329,728 

347,017      350,275      350,275 

350,275 

350,275 

20-24 

130,560 

204,294      227,356 

231,675      231,675      231,675 

231,675 

231,675 

25-29 

101,844 

131,424      136,943 

136,943      136,943      136,943 

136,943 

136,943 

30-34 

40,365 

47,277;       47.277 

47,277        47,277        47,277 

47,277 

47,277 

35-39 

9,450 

9,450          9,450 

9,450         9,450          9,450 

9,450 

9,450 

Total 

564,173 

939,460  1,169,064 

1,283,450 .1,330.148  1,345,123 

1,348,252 

1,348,603 

Y'ears 
1-4 

2.122 

j       17,3021       36,647 

rl" 

46,948 

53,190        55,152        55,527 

5-9 

7,54C 

>        59,924 

128,831]     165,459 

187,735 

194,749      196,080      196,080 

10-14 

91,89C 

)     212,919 

277,0241     316,179 

,     328,466 

330,883      330,883      330,8^3 

15-19 

185,426 

\     278,77c 

335,6091     353,641 

357,035 

357,035      357,035      357,035 

20-24 

133,12* 

\     209,041 

233,083      237,662 

237,669 

237,669      237,669     237,669 

25-29 

104,85? 

,      135,63] 

141,469|     141,468 

j     141,469 

141,469      141,469      141,469 

30-34 

42,00t 

)        49,31  i 

>        49,315 

49,31c 

49,315 

49,315        49,315        49,315 

35-39 

10,00. 

L        10,00 

L        10,001 

10,001 

10,001 

10,001        10,001        10,001 

Total 

574,85 

L     957,73. 

2  1,192,631 

1,310,38( 

)  1,358,636 

1,374,311 1 1,377,604  1,377,979 

1907.] 


for  Endowment  Assurances. 
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Table    XXV. —  Values  of  Net  Premiums  corresponding  to 

business  in  force  in  Model   Office. 

3£  per-cent. 


Un- 
expired 

Term 

Ar.E  of  Office 

5  years 

10  years 

15  years 

20  years        25  years 
0M 

30  years    1    35  years 

40  years 

Years 

1-4 

... 

2,050 

16,526| 

34,696        44,180        49,825 

51,560 

51,886 

5-9 

7,232 

56,813 

121,050 

154,568      174,549      180,721 

181,853 

181,853 

10-14 

86,310: 

198,310 

256,537 

291,326      302,116      304,128 

304,128! 

304,128 

15-19 

170,165 

254,228 

304,431! 

320,079      322,933      322,933 

322,933 

322,933 

20-24 

119,258 

185,939 

206,659! 

210,527      210,527'     210,527 

210,527 

210,527 

25-29 

91,715 

118,119 

123,012 

123,012      123,012      123,012 

123,012 

123,012 

30-34 

35,939 

42,035 

42,035 

42,035        42,035        42,035 

42,035 

42,035 

35-39 

8,324 

8,324 

8,324 

8,324          8,324          8,324          8,324 

8,324 

Total 

518,943 

865,818 

1,078,574 

1,184,567  1,227,676  1,241,505  1,244,372 

QM{6) 

1,244,698 

Years 

1-4 

2,056        16,610 

34,955        44,619 

50,424 

52,241 

52,586 

5-9 

7,243 

57,037 

121,813 

155,913      176,436 

182,854 

184,063 

184,063 

10-14 

86,551 

199,294 

258,520 

294,221      305,439 

307,578 

307,578 

307,578 

15-19 

171,116 

256,417 

307,879 

324,112      327,219 

327,219 

327,219 

327,219 

20-24 

120,705 

188,990 

210,465 

214,556      214,556 

214,556 

214,556 

214,556 

25-29 

93,546 

120,872 

126,023 

126,023      126,023 

126,023 

126,023 

126,023 

30-34 

37,011 

43,408 

43,408 

43,408        43,408 

43,408 

43,408 

43,408 

35-39 

Total 

8,723 

8,723 

8,723 

8,723         8,723 

8,723 

8,723 

8,723 

524,895 

876,797 

1,093,441 

1,201,911  1,246,423 

1,260,785  1,263,811 

1,264,156 

Combined  0M  and  0M  "''  throughout. 

1-4 

2,050        16,511 

34,674        44,156 

49,797 

51,540        51,864 

5-9 

7,218 

56,704      120,827 

154,301 

174,240 

180,399 

181,533      181,533 

10-14 

86,027 

197,645      255,781 

290,467 

301,227 

303,239 

303,239      303,239 

15-19 

169,431 

253,147      303,153 

318,727 

321,649 

321,649 

321,649      321,649 

20-24 

118,479 

184,811      205,414 

209,257 

209,257 

209,257 

209,257      209,257 

25-29 

90,882 

117,103      121,955 

121,955 

121,955 

121,955 

121,955      121,955 

30-34 

35,506 

41,536        41,536 

41,536 

41,536 

41,536 

41,536        41,536 

35-39 
Total 

8,191 

8,191,         8,191 

8,191 

8,191 

8,191 

8,191          8,191 

515,734 

861,187:  1,073,368 

1,179,108 

1,222,211 

1,236,023 

1,238,900  1,239,224 

years 
1-4 

2,059 

16,655 

H*1 

35,092|       44,816 

50,665 

52,488 

52,835 

5-9 

7,249 

57,156 

122,215 

156,5 10!     177,177 

183,639 

184,875 

184,875 

10-14 

86,643 

199,774 

1     259,163 

295,182  (     306,409 

308,606 

308,606 

308,606 

15-19 

171,641 

257,307 

309,059 

325,397      328,456 

328,456 

328,456 

328,456 

20-24 

121,072 

189,629 

211,209 

215,310      215,310 

215,310 

215,310      215,310 

25-29 

93,898 

121,294 

126,453 

126,453      126,453 

*26,453 

126,453 

126,453 

30-34 

37,127 

43,545 

■       43,545 

43,545        43,545 

43,545 

43,545 

43,545 

35-39 

8,752 

8,752 

8,752 

8,752 

8,752 

8,752 

8,752 

8,752 

Total 

526,382 

879,516 

1,097,051 

1,206,241 

1,250,918 

1,265,426 

1,268,485 

1,268,832 
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Xote  on  the  Report  of  the  Registrar  of  the  Land  Registry  for  the 
gears  1902-1905. 

By  James  Robert  Hart,  F.I. A. 

NUMBER  of  important  changes  in  our  English  system  of 
registration  of  title  are  foreshadowed  in  the  report  of  the 
Registrar  of  the  Land  Registry  for  the  years  1902-1905.  If 
given  effect  to  by  legislation,  there  can  be  little  doubt  that  these 
will  go  a  long  way  towards  removing  the  chief  difficulties  and 
complications  that  have  marked  the  working  of  the  Acts  hitherto, 
and  placing  the  system  on  the  practical  and  reasonable  basis  the 
public  so  much  desire.  One  of  the  most  important  steps  in  this 
direction  is  the  increase  in  the  number  of  titles  registered  as 
Absolute.  Hitherto  our  Acts  have  failed  in  this  respect. 
Certain  new  facilities  were  indeed  introduced  in  1903  as  a 
remedy,  but  these  have  had  but  slight  effect,  only  188 
applications  for  absolute  title  having  been  made  under  them. 
Fresh  legislation  is  therefore  su<™-ested  bv  the  Registrar  on  the 
following  lines.  Experience  gained  with  the  applications  for 
absolute  title  already  received  shows  that  it  would  be  possible, 
without  increasing  the  initial  fees  for  registration,  to  make  all 
registered  titles  absolute  instead  of  possessory  from  the  beginning. 
As  the  Registrar  puts  it,  the  period  of  incubation  (so  to  speak) 
of  a  registered  title  would  either  be  eliminated  altogether  or 
reduced  to  so  short  a  duration  as  to  be  practically  of  no  moment; 
while  the  additional  cost  could  be  defrayed  by  slightly  increasing 
the  fees  on  subsequent  dealings.  The  method  on  which  it  would 
be  proposed  to  work  is  based  on  the  extreme  rarity  of  any  real 
defect  in  a  title  which  has  passed  through  a  sale,  especially  if 
that  sale  be  a  public  one;  moreover,  the  Registry's  investigation 
can  be  practically  reduced  to  a  check  of  the  purchaser's 
investigation,  and  is  greatly  facilitated  by  the  fact  that  a 
number  of  titles  in  one  district  throw  light  upon  each  other. 
It  is  further  suggested  that  when  this  process  has  advanced  some 
way  and  a  fair  proportion  of  land  is  on  the  registry  with  absolute 
title,  there  should  be  power  by  Order  in  Council  to  provide  for 
the  similar  registration  of  the  whole  of  the  remainder  within 
a  short  period.  It  is  obvious  that  general  registration  of  all 
titles  in  a  district  at  once  could  be  conducted  on  much  safer  and 
more  economical  lines  than  registration  of  the  same  titles  one  by 
one  according  to  the  accident  of  sale. 

Having  regard  to  the  great  benefits  that  would  accrue  from 
these  improved  conditions,  little  opposition  would  probably  be 
raised  to  the  Registrar's  proposals  for  the  extension  of  the  system 
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to  other  counties  beyond  London.  At  present  compulsory 
registration  is  confined  to  London  by  a  clause  in  the  Act  of  1897 
by  which  the  Privy  Council  cannot  make  the  necessary  order  for 
extension  without  the  invitation  of  the  County  Council  of  the 
County  to  be  affected.  The  main  reason  for  such  a  provision 
seems  to  have  been  the  fear  of  disturbance  of  business  as  the 
result  of  rash  action  in  applying  registration  to  a  large  area. 
But  no  such  disturbance  has  occurred  in  London;  and  it  is, 
therefore,  suggested  that  the  question  of  extension  might  be  left 
to  the  Privy  Council.  There  are  a  number  of  weighty  reasons 
why  such  a  course  would  be  preferable  to  the  present  arrangement. 
There  would  be  very  obvious  advantages  in  the  system  being 
extended  by  a  central  authority  according  to  a  pre-arranged  plan, 
instead  of  haphazard  according  as  the  invitations  of  the  County 
Councils  come  in  ;  and,  further,  there  would  be  a  great  advance 
towards  removing  the  want  of  uniformity  which  is  one  of  the 
drawbacks  felt  at  present.  In  Middlesex  and  Yorkshire  there  are 
deed  registries,  in  other  counties  none.  Registration  of  title  in 
London  is  compulsory,  in  other  counties  optional. 

AYhat  may  be  regarded  as  by  no  means  the  least  interesting 
and  important  question  referred  to  in  the  report  relates  to  the 
possession  of,  and  dealings  with,  the  "legal  estate/'  In  respect 
of  this  feature  our  present  system  is  very  unsatisfactory.  The 
Acts  practically  allow  two  titles,  one  on,  and  the  other  off,  the 
register ;  with  the  result  that  not  only  are  the  benefits  of 
registration  in  regard  to  simplicity  of  dealing  almost  annulled  in 
many  cases,  but  new  difficulties  and  complications  are  created 
which  tend  to  render  the  new  system  of  conveyancing  worse  than 
the  old.  It  is,  however,  satisfactory  to  find  that  the  Registrar 
recommends  further  legislation  to  remedy  this  state  of  things. 
After  referring  to  the  question  as  to  whether,  in  view  of 
registration,  any  useful  purpose  is  served  by  retaining  the 
time-honoured  distinctions  between  legal  and  equitable  estate,  he 
proposes  that  the  registered  proprietor  for  the  time  being  should 
have  the  fee  simple  (the  legal  fee  simple,  if  the  distinction  is  not 
abolished)  vested  in  him,  and  all  powers  properly  incident  to  it, 
and  that  it  should  be  inalienable  except  by  registered  disposition. 
And  it  is  further  suggested  that  there  should  be  fresh  regulations 
in  regard  to  a  creditor  under  the  statutory  charge  acquiring  and 
disposing  of  the  legal  estate.  These  amendments  would  get  rid 
of  the  main  reason  for  deeds  off  the  register ;  but  a  practice  has 
grown  up  among  solicitors,  even  where  the  statutory  transfer  or 
charge  has  been  used,  of  having  a  conveyance  or  mortgage  in  the 
old  form  in  addition  to  the  registered  instrument.     In  defence  of 
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this  practice  it  is  said  that  it  is  more  convenient  to  have  a 
conveyance  of  the  legal  estate  with  the  covenants  for  repairs  and 
any  special  covenants  in  a  separate  deed.  The  Registrar  points 
out,  however,  that  it  is  very  seldom  that  one  of  these  documents 
contains  anything  that  might  not  just  as  well  have  been  inserted. 
in  the  registered  instrument,  and  that  it  is  an  inconvenient 
practice,  inasmuch  as  it  has  a  tendency  to  obscure  the  true  issue 
in  various  legal  proceedings,  and  that,  moreover,  it  is  preparing 
confusion  for  the  future  by  creating  aud  maintaining  a  kind 
of  spurious  title  tending  to  perpetuate  the  old-fashioned  system 
of  abstracts  of  title  with  its  attendant  expense  and  uncertainty  in 
a  somewhat  aggravated  form. 

In  the  above  remarks  mention  has  been  made  only  of  those 
features  of  the  Registrar's  Report  in  which  changes  are 
recommended ;  but  the  report  itself  contains  other  interesting 
matter,  including  the  discussion  of  such  questions  as  the  demand 
for  an  enquiry  and  solicitors'  charges  for  dealing  with  registered 
land,  and  is  well  worth  the  attention  of  members  of  the  actuarial 
profession. 

On  the  Error   introduced  into    Mortality  Tables  by  Summation 
Formulas  of  Graduation.     By  George  King,  F.I. A.,  F.F.A. 

[Read  before  the  Institute,  17  December  1906.] 

J.  HE  controversy  which  took  place  a  few  years  ago  {J.I. A.  xxvi, 
77  and  420 ;  xxix,  59,  232  and  236)  between  Dr.  Sprague  and 
the  late  Mr.  AVoolhouse  on  Summation  Formulas  for  the 
graduation  of  mortality  tables,  and  more  particularly  on  that  of 
Mr.  AVoolhouse  himself,  left  the  question  in  a  very  unsatisfactory 
state,  as  a  few  extracts  from  the  writings  of  these  two  great,  but 
divergent,  authorities  will  sufficiently  show  : 

Dr.  Sprague,  xxvi,  111,  said,  "We  must  include  in  one 
"  general  condemnation  all  such  graduation  formulas  as 
"  Mr.  Woolhouse's,  Mr.  Higham's,  and  Mr.  Ansell's.  They  all 
"  have  a  tendency  to  distort  the  true  law  of  the  facts  "  ;  and, 
again,  xxix,  61,  "  I  see  no  sufficient  reason  for  distinguishing 
"  between  his  (Mr.  Woolhouse's)  formula,  and  others  of  a  like 
"  kind  ;  and  I  include  them  all  in  one  general  condemnation." 

In  contradiction  of  this,  Mr.  AVoolhouse,  xxvi,  424,  said, 
"  The  method  (his  own)  stands  alone,  as  systematically  based  on 
"  rational  principles  "  ;  and,  again,  xxix,  241,  "  I  emphatically 
"  repeat  that,  with  practicable  data,  the  application  of  my  system 
"  of  adjustment  to  a  mortality  table  will  always  give  the  best 
"  possible  results." 
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In  justification  of  his  opinion,  Dr.  Sprague  showed,  xxvi,  108, 
that  if  Mr.  Woolhouse's  formula  be  applied  to  a  series  of  the 
fourth  degree,  which  is  already  perfectly  free  from  irregularities, 
and  if  ux  be  the  original  value  of  a  term,  and  (u)  the  value  after 
application  of  the  graduation  formula,  then  (u)  =uv  —  5-4A'».,,  ; 
and  on  this  result  remarked  that,  "  if  the  original  series  proceeds 
"  by  constant  third  differences,  that  is  to  say,  if  the  fourth  and 
"  all  subsequent  differences  of  ux  vanish,  then  Mr.  Woolhouse's 
"formula  reproduces  the  original  series;  but  if  the  fourth 
"  differences  are  constant,  then  the  formula  introduces  a  constant 
"  error,  —  5"4A4wa.,  into  the  graduated  series." 

Mr.  Woolhouse  replied,  xxvi,  4.25,  "This  is  undoubtedly  true, 
"  but  it  is  of  no  consequence  whatever  in  respect  of  the  method, 
"  as  the  assumption  of  constant  fourth  differences  will  necessarily 
"  take  the  series  of  numbers  very  far  out  of  the  range  of  all 
"  mortality  tables.  If  Mr.  Sprague  had  carried  the  expression 
"  a  little  further,  say  to  fifth  or  sixth  differences,  he  would  have 
"  startled  himself  with  still  more  alarming  coefficients/' 

Moreover,  there  appear  to  have  been  divergent  views  as  to  the 
function  to  which  the  graduation  formula  may  best  be  applied. 
The  late  Mr.  J.  A.  Higham,  xxv,  20,  graduated  the  qx  column  of 
A.  J.  Finlaison's  Female  Annuitants  Table  by  Woolhouse's 
formula,  and  also  by  a  similar  formula  of  his  own ;  and 
Dr.  Sprague,  xxvi,  82,  made  use  of  that  graduation  for  purpose 
of  comparison  with  his  own  graphic  method.  But  on  this 
procedure  Mr.  Woolhouse,  xxvi,  424,  remarked,  "  It  should  also 
"  be  noted  that  the  method  was  specially  designed  for  the 
"  adjustment  of  the  Number  Living  at  each  year  of  age,  and  was 
"  never  put  forward  by  myself  for  the  adjustment  of  the  probability 
"  of  dying  in  the  year,  a  function  that  is  not  sufficiently 
"  amenable  to  interpolation  according  to  the  intervals  chosen." 

To  meet  this  contention  of  Mr.  Woolhouse,  Dr.  Sprague 
tested  the  formula  by  applying  it  to  graduate  the  lx  column  of 
the  Text-Book  Table ;  and,  to  a  limited  extent  modifying  his 
condemnation,  he  remarked  on  the  results,  xxix,  234,  that, 
"  although  Mr.  Woolhouse's  method  slightly  disturbs  the  law 
"  of  the  series  (lx)  to  which  it  is  applied,  the  practical  effect  of 
"  this  disturbance  on  the  probability  of  dying  is  so  slight  as  to 
"  be  of  no  practical  importance  except  at  extreme  old  ages.  I  feel, 
"  therefore,  bound  to  admit  that  my  objection  to  the  method,  on  the 
"  ground  of  its  tendency  to  disturb  the  law  of  the  series,  although 
"  theoretically  well  founded,  may  be  disregarded  in  practice." 
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It  might  be  thought  from  Mr.  vVoolhouse's  emphatic 
assertion,  and,  although  he  has  not  touched  on  this  part  of  the 
question,  from  the  circumstances  of  Dr.  Sprague's  partial  change 
of  views  as  shown  above,  that  summation  formulas  of  graduation,  or 
at  any  rate  that  of  Mr.  \Vooihouse,  give  better  results  when  applied 
to  the  lx  column  than  when  applied  to  qx ;  yet  Mr.  J.  Spencer, 
xxxviii,  341,  graduated  qx  of  the  0M  Table  by  a  formula,  deduced 
by  himself  according  to  Mr.  G.  F.  Hardy's  methods,  and  similar 
in  principle  to  that  of  "Woolhouse ;  and  produced  a  table  which, 
as  far  as  he  has  carried  it,  is,  by  every  test  of  good  graduation, 
as  nearly  perfect  as  can  be.  It  is  intended  in  the  present  paper, 
not  only  to  try  to  ascertain  the  nature,  and  to  measure  the 
magnitude,  of  the  error  which  all  these  formulas  unquestionably 
do  introduce,  and  so  to  gauge  its  importance,  but  also  to  enquire 
as  to  the  functions  to  which  the  formulas  should  be  applied  in 
order  to  keep  the  error  at  its  minimum. 

In  a  series  of  remarkable  papers,  xxiii,  335;  xxiv,  44;  xxv, 
15  and  245 ;  and  xxxi,  319,  the  late  Mr.  J.  A.  Higham  developed 
his  method  of  constructing  summation  formulas  of  graduation; 
and  interest  in  the  subject  was  greatly  enhanced  by  the 
publication,  xxxii,  371,  by  Mr.  G.  E.  Hardy,  of  a  most  original 
alternative  plan.  The  principle  of  the  two  systems  is  the  same, 
but  the  details  differ. 

Mr.  Higham's  method  consists  in  expressing  the  value  of  the 
central  term  of  n+1  terms  of  a  series,  assumed  to  progress  by 
third  differences,  by  means  of  the  difference  between  certain 
multiples  of  two  sets  of  summations  of  the  same  n+1  terms;  the 
multipliers  being  so  chosen  that,  in  the  result,  the  differences  of 
the  series,  up  to  and  including  the  third,  vanish. 

Mr.  Hardy,  on  the  other  hand,  takes  two  or  more  unequal 
sections  of  the  series,  but  all  having  the  same  central  term,  and 
expresses  the  value  of  that  term  by  means  of  the  sums  of,  and 
the  differences  between,  certain  multiples  of  summations  of 
the  several  sections,  the  multipliers  being  again  so  chosen  that  the 
differences  of  the  series,  up  to  and  including  the  third,  vanish. 

Mr.  Higham  takes  the  first  term  of  the  series  for  his  point  of 
origin,  while  Mr.  Hardy  fixes  his  attention  only  on  the  central 
term ;  but,  seeing  that  by  both  everything  is  collected  into  one 
sreat  central  term,  this  diversity  of  procedure  does  not  affect  the 
final  result.  It  even  happens  in  a  few  cases  that  a  formula  may  be 
deduced  by  either  method,  and  therefore  belongs  to  both  classes. 

Mr.  Hardy  shows  how,  by  means  of  a  short  prepared  table 
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which  he  gives,  to  ascertain  very  easily  the  proper  summations 
and  multipliers ;  whereas  Mr.  Higham  decides  first  on  the 
summations,  and  then,  by  an  algebraical  process,  finds  the  proper 
multipliers.  But  his  way  of  arriving  at  the  multipliers  has  the 
appearance,  from  his  examples,  of  being  empirical,  although. 
xxv,  18,  he  supplies  a  general  formula.  That  formula  is,  perhaps, 
a  little  troublesome  to  apply,  and  at  any  rate  it  gives  the 
impression  of  being  intricate ;  and  hence  Mr.  Hardy's  method 
has  by  many  been  preferred.  Which  of  the  two  produces  the 
better  graduation  formulas  it  might  be  hazardous  to  say.  Probably 
there  is  not  much  to  choose  between  them ;  and  in  order 
that  Mr.  Higham's  may  be  used  as  easily  as  Mr.  Hardy'-, 
opportunity  is  here  taken  to  demonstrate  a  more  simple  way 
of  finding  Mr.  Higham's  multipliers. 

Let  there  be  a  series,  assumed  to  progress  by  third 
differences,  of  n-\-\  terms,  n  being  even,  whereof  u0  is  the  first 
term,  and  consequently  un  is  the  central  term;  and  let  the  series 

be  summed  p  at  a  time,  then  (y  at  a  time,  and  so  on,  to  the 
number  of  /  summations  in  all,  until  the  whole  is  collected  into 
one  great  central  term,  which  we  may  write  S.  Then 
Mr.  Higham  has  shown  that  the  terms  of  the  original  series 
must  appear  in  S  to  the  number  of  p  x  q  x  Sec,  which  we  may 
write  P.     Also,  if  p'2-~  q-  +  kc  =  s.2)  Mr.  Higham  has  shown  that 

S  n  fn(n— 2)       %—t)  .  , 

p-""+^A"r"l        8~~  +  ~24    < 

f7J  „_2     n-4        (n-2    ,-2-t{ 

+  V  48  +  "  48  .1  "     '     "  l  ; 

Similarly,   if  the    same   series  be    summed  v  at  a  time,  then 

w  at  a  time,  and  so  on   to  the  number  of  r  summations  in  all, 

and  if   the    result    be    written    — ,   and    if    v  X  w  x  &c.  =  II,  and 

p2+io2+&C.=<r2j  we  shall  have 

^  _  n         (n  n—2)       cr-i  —  T  i 

n ~Uo+  2A+  «      8       +  ~2T  '    " 

fn(n-2)(n-4         (n-2/a,-r    I 
+ 1  48  48  )       '     "     '   K  } 

And  also,  by  the  ordinary  rules  of  Finite  Difference-. 

n  n'n  —  2).-,      n  'n —  2)(n — 4)  A_  „ 

«n=«0+-A+        g     }-!S?+-         4>.  A    .     .     .   (3) 

From  equations  (1)  and  (3), 

"    -P"~2TA       -  ^48 A 4 
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From  equations  (1)  and  (2), 
S       2_  s2-Q-(<r2-T)  (»-2){k-/)-fa-T)}  r*x 


From  equations  (4)  and  (5), 
S         /S      2 


Uh  = 


p  _m(p  ~  n)'  when 


,  (S2-t)  -(g.2-T)  (n-2)[(s2-t)-(<T,-T)-]       ] 

>  24  +  48  i 

_*a-f    ,  _>-2)(«8-<) 
24  48 

that  is  when 

w{A2+K^-2)A3i;(s2-/)-(<7o-T)}  =  lA2  +  i(/i-2)A:r}(52-/) 

that  is  when 

(6) 


(so  —  t)—  (cto  —  t) 
Therefore,  «*  =  ?  -  ^  _ ,}  _  ^  _  t)  (  p  -  jj  }      •   ('; 

We  may  take  as  an  example  of  formula  (7)  that  given, 
xxv,  18,  by  Mr.  Higham,  and  worked  out  by  his  own  method. 
Let  the  series  consist  of  17  terms,  so  that  n=16.  Let  S  result 
from  summing  four  times  in  fives,  so  that  P  =  54  =  625  ;  t  =  4>; 
and  52  =  4  x  52  =  100.  Also  let  2  result  from  summing  twice  in 
fives,  and  then  in  nines,  so  that  n  =  52  x  9  =  225  ;  r  =  S;  and 
<r.,  =  2x52  +  9~=131.     Then 

S  96      /  S  2 


i      625      96-128V625      225 

_  4S    _  32  _  4S^  _  42 
~  6^5      225  _  625      3~00 

64S     _  42 

~  10,000      30U 

as  deduced  by  Mr.  Higham. 

This  result  may  be  expressed  in  a  form  more  convenient  for 
purposes  of  numerical  application.  If  (u)  be  the  graduated  value 
of  u»,  and  if,  following  Mr.   Hardy,  [r]   represent  a  summation 

by  r's,  then 

30,000(W)  =  192S-4002=4[5]2{48[5]--100[9]} 
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This  formula,  although  it  produces  a  good  graduation,  is,  even  at 
its  best,  somewhat  cumbrous  to  use. 

Mr.  Woolhouse  arrived  at  his  graduation  formula  by  making 
five  interpolations  for  the  graduated  value  by  means  of  five 
quinquennial  curves,  and  then  by  taking  the  arithmetical  mean 
of  the  results.  There  was  no  suspicion  that  it  was  a  summation 
formula,  until  Mr.  Ackland,  xxiii,  352,  gave  it  summation  form, 
and  Mr.  Higham,  xxxi,  332,  and  Mr.  Hardy,  xxxii,  373, 
condensed  it  into  a  very  simple  expression,  namely 

125(tt)=[5]3{10[l]-3[3]}. 

It  is  found  to  be  very  similar  indeed  to  several  others,  and 
we  may,  not  unreasonably,  surmise  that  all  summation 
formulas  might  be  arrived  at  in  the  same  way  as  Mr.  WooIIiounl' 
found  his,  if  only  we  could  select  the  right  curves  to  average.* 
We  must  therefore  agree  with  Dr.  Sprague  that  there  is  no 
sufficient  reason  for  distinguishing  between  Woolhouse's  formula 
and  the  others.  Consequently,  and  also  because  it  was  over  his 
formula  that  the  controversy  arose,  it  has  been  used  to  illustrate 
this  paper. 

We  have  seen  that  Dr.  Sprague  showed  that,  to  fourth 
differences,  the  error  introduced  by  the  formula  is  —  5"4A4i/.,. ; 
but  this  expression  does  not  enable  us  to  assign  to  it  a  numerical 
value.  We  cannot  easily,  if  at  all,  find  the  form  of  the  fourth 
difference  of  any  of  the  functions  that  are  to  be  graduated,  and 
it  will  be  much  more  convenient  to  employ  the  calculus,  and 
examine  the  differential  coefficients. 

In  all  summation  formulas,  it  is  the  central  term  which  is 
graduated,  and  terms  equidistant  on  each  side  are  symmetrically 
involved.     The  graduated  term  takes  the  form 

k{u)  =  au0  +  b(u_1  +  u +1)  +  c(u_.2  +  u +2)  +  &c. 

where  k,  a,  b,  c,  &c.  are  numerical  coefficients  depending  on  the 
particular  graduation  formula  used,  and  where  u0  is  now  the 
central  term. 

Expanding  {ux_h  +  ux+jl)  by  Taylor's  Theorem,  we  have 

,      „  ,„   d~uv       h4    d4uv        h%     de,ux      e 

(ux_h  +  ux+h)=2ux  +  /r-  -^  +  l:y  (UA   +  360-  ^  +&C. 

Here  all  the  differential  coefficients  of  odd  orders  vanish,  leaving 

*  See  J.I. A.,  xxxii.  387,  where  Mr.  Todhunter  proves  the  converse  proposition, 
that  the  average  of  the  interpolated  values  given  by  any  odd  number  of  carves 
can  be  expressed  by  a  summation  formula. 
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only   those    of   even    orders.       If    we    write    (ux_jlj  +  ux+jl)='yi,, 
Wool  house's  formula  takes  the  form 

125  (m)  =  25m0  +  247i +  217o  +  77:i  + 374-276- 37r 

and  it  is  easy  from  this  to  calculate  that,  to  the  sixth  differential 
coefficient,  the  error  involved  is 

— 5-4.  ^M°     9-5  ^6m°- 

dx4  dx6 

It  is  legitimate  to  expand  (ux_j,  +  ux+j,)  by  Taylor's  Theorem, 
because  we  shall  see  that,  in  the  case  of  all  the  functions  with 
which  we  have  to  deal,  the  differential  coefficients,  as  we  pass  to 
the  higher  orders,  rapidly  diminish,  and  soon  become  infini- 
tesimal, and,  moreover,  although  at  first  their  numerical  multipliers 
increase,  yet  very  soon  these  also  begin  to  decrease  rapidly,  until 
ultimately  they  become  evanescent. 

In  order  to  arrive  at  the  form  of  the  differential  coefficients 
of  the  functions  to  be  graduated,  it  is  necessary  to  assume  some 
law  of  mortality,  and  that  of  Makeham  lends  itself  admirably 
to  the  purpose.  Several  of  the  principal  mortality  tables  in  use 
adhere  to  it  almost  throughout;  and,  to  the  others,  the  law  can  be 
applied  to  the  short  sections  we  require,  of,  say,  twenty-five  terms 
at  the  most,  without  altering  the  sequence  of  the  values;  and 
especially  so  at  the  highest  ages,  where  summation  formulas 
produce  the  largest  errors. 

We  therefore  proceed  to  find  the  successive  differential 
coefficients,  according  to  Makeham' s  law,  of  the  principal 
mortality  functions  suitable  for  graduation,  namely,  px,  lx, 
colog^a,.,  and  mx.  In  doing  so  we  shall,  for  brevity,  use  the 
Greek  letter  "\"  to  denote  Napierian  logarithms,  while  "log" 
and  "  colog  "  denote  common  logarithms. 

Differential  Coefficients  of  pX)  or  qx. 

Let  \px-=w. 
dp        dw  , , . 

£=*S (1) 

d2p        d2w      dp   dw 
dec2  dx2      dx    dx 

(d2w      fdiv\2)  tns 
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d3p  _     d3w      _  dp    d2w      d-p   dw 
dx3         dj?      ~  dx    d:C-      dx2    dx 


'   d3w  dw   d2w         dw  { d2ic      fdwV' 

=Plx~3+~P7x'~dx2+P  dx~\~dlv2  +  \dx\) 


(dhv        dw   d-w      fdw\3 , 

dip  _     dAw         dp   d3w      „d?p    d-w       d3p    dw 
dx*         dx*         dx    dx3         dx'2    dx'2       da '    dx 

d*w      _    dw   d3w  (ePiv       fdwX2\d2w 

=Pd^+3pdx'^x3+Sp''^2+{dx)   id* 

fd^w         dw   dho       fd)r\''\tlir 
V  d.i.:i         dx    dx2       \  dx)  )  dx 

l  ilAw       ,dw    d3ir      „(din\2d'2w       ^fd2w\2      fdivV\ 

To  find  the  successive  differential  coefficients  of  w,  we  have 
w  =  Xpx  = Xs  +   c  —  r  (\g)cx  ; 
whence  {w— Xs)  =  (Xpx—Xs)  =  (c—l)(Xg]cT 

dw 

—  =(c-])\!J/i\cJc'-=\pLV-Xs)/\c)      ...      (5) 

5  =  *M  =  \px-Xs)(Xc)2    .-.     .     (6 

'd'^dx2^  =  (Xpx-Xs)(Xc/   .     .      .      (7 

^  =  $M  =(KPx-\s)(\cY    ...     (8) 

If  now  we  substitute  for  the  differential  coefficients  of  w  in 
equations  1  to  4,  their  values  as  found  in  equations  5  to  8,  we 
have,  after  reduction, 

-J^  =px(Xpx—Xs)  (Xc) 

1^2    =P.v{(^Px  —  ~te)+  C^P.r Xs)2}(Xc)2 

-£?  =px{(Xpx-X<*)+S(Xpx-Xs/  +  {\px-\8f}  \c)3 

'£}  =Px{  >p,-X»)  +  7{Xpx-\s)2  +  6(Xpx-Xs)3+  :XPx-Xs-/}[Xcy 
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The  differential  coefficients  of  qx  are,  of  course,  of  the  same 
numerical  values  as  those  of  p.v,  only  of  opposite  sign. 

Differential  Coefficients  of  l,x. . 
Let      \lx  =  u. 

dlx      7  dklx      ,  du 
Then  -  -  =  lx  -=—  —lx  ■=-  • 
ax  ax  ax 

But  we  had  ~ '  =pv-^-,  which  is  in  the  same  form.     Therefore, 
ax  ax 

substituting  lx  for  px,  and  u  for  vo3  the  equations  for  the  differential 

coefficients  of  px  apply.     That  is, 

dl      ,du  ft    \ 

m s=||*.    /*\«| (2o) 

</3/     .  re?3//  ,  _  rfw  d2«  ,  /rfwY1  1  ,Q  \ 

rf4/       .f</4«   ,   ,  rfw    d3«   ,  a/du\~d:y      0fd~u\z      fdu\4 ,  N 

s*-'tjp+4a-&+e(s)a?+w+U;}  •  (4a) 

To  find  the  differential  coefficients  of  ^/,  we  have — 
fix  =  ( —  Xs)  +  (Xc)(  —  Xyjc*. 
whence —        (^  +  Xs)  =  (Xc)  ( —  Xg)cx 

d^  =  (\c)(-\9)c-'-(\c) 


=  (jix  +  \s)  (Xc) (a) 

^  =  (^+Xs)(Xc)2 \     08) 

^=0**+Xs)(Xc)3 (7) 

rf4/Xj.  _ 

rf#4 

Bat —  u  =  \lx; 


d~fj,x  _ 


-^+\*)0)4 («; 
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therefore —  -    =  —  fi, (5  a 

ft  i 

<]dl':  =  -  ^+X»)(Xc) 6a 

,/,:  =  -  P*+**    Xc  ' ' 

d^  =  -fr*+\s    Xc- 8, 

Inserting    in    equations    (la     to     4a     the    values    given    in 

equation-    on    to    Ha),  we  finally  have — 

-,      =—trflx 

a  i 

-  =~lx     /ttr+X*     \c   —  fix)2\ 
aa  ■ 

i/'/j. 

=  —l.     fix+\s){\c) —  5/Mjfar+Xs)  \e]  +  flx  '' 

d*t . 

-  '  =—lx]{/j.,  +  \s   \c    —4fLx(fLx+\s)(\c)-—3(p,x-l-~te     ~\'-  ' 
a  i  * 

+  6{/ix)-(jix+^    Ac  —  (p 

Differential  Coefficients  of  colog  px. 

We  have  colog  j9a.=  '  —  logs  —  '  —  ]     —  log^c*. 
Whence  (colog/?.,..  +  logs)  =  (c  —  1     — log^)rr. 

And  rfcolosroj.  ....     ,        ,     . 

j-J—=  e—l     —  \oicg)c-v\c 

—  (colog px  +  log  Si  (\c) 

d2eolospx      ,    ,  ,        -  ,^   ,„ 

•         =  'colog/>.,.  +  Iogs)(Ac)- 


</3colo<r»,.  .  . 

=  colog/* .v+ log.-  \c 


<// 


r/4  colog  o^      .    .  inn 

-7^—  =  (colog/x-r  log  s)  \cy. 


do.* 
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Differential  Coefficients  ofmx. 
The  central  death  rate  may,  for  present  purposes,  be 
considered  to  be  the  same  as  the  force  of  mortality  at  an  age 
half-a-year  older:  that  is,  we  may  assume  that  %.=/ij.+  >.  In 
finding  the  differential  coefficients  of  lx  we  incidentally  found  in 
equations  a  to  8  those  of  fix.     Therefore, 

dmr      ,  ..   .  .„    . 

-^=(m,  +  \«)(Xc) 

TO 

(I    171 

-~  =  (mx+\s)(\c)3 

d4mr      ,         ,  w„   .. 
——~(mas-\-\s)(\c)4 

To  apply  the  foregoing  investigations  numerically  we  must 
have  a  mortality  table  which  follows  Makeham's  law  throughout, 
and  the  0H '•'""  Table  has  been  selected.  But  at  the  older  ages  the 
published  table  follows  the  law  only  nominally,  because  the 
values  in  the  column  of  lx  have  been  cut  down  to  avoid  fractions, 
and  the  tabulated  values  of  qx  are  derived  from  these  curtailed 
values.  It  was  therefore  necessary  to  recalculate  the  portion  from 
age  80  onwards,  and  the  results  are  given  in  Table  I  of  the 
appendix  hereto,  headed  "  0M ""  Table  Recomputed."  * 

The  table,  so  recomputed,  was  graduated  four  times  by 
AVoolhouse's  formula,  the  functions  qx,  lx,  dx,  and  co\ogpx  being 
successively  used ;  but  the  graduation  was  limited  to  ages  80  to 
95  inclusive.  It  was  not  thought  necessary  to  go  through  the 
labour  of  graduating  at  the  younger  ages,  because  the  error 
introduced  is  there  so  small  as  to  be  quite  unimportant,  and, 
moreover,  it  can  be  ascertained  with  minute  accuracy  by  means 
of  the  differential  coefficients. 

Both  lx  and  dx  were  graduated  as  a  matter  of  curiosity,  but 
that  was  not  necessary,  because  exactly  the  same  results  are 
produced  by  the  two  processes  to  the  last  place  of  many  decimals. 
In  some  of  his  writings,  as  we  have  seen  above,  Mr.  Woolhouse 
was  very  emphatic  that  his  formula  must  be  applied  to  lx,  and  to 
nothing  else ;  and  an  impression  has  thereby  been  produced,  and 
in  some  quarters  has  been  widely  current,  that  to  graduate  dx  has 

*  It  should  be  noted  that  the  values  of  colog  wpx ,  calculated  by  the  constants 
employed  in  Mr.  G.  F.  Hardy's  graduation  of  the  0M*5'  Table,  are  given,  to 
seven  places  of  decimals,  on  page  153  of  the  "  Account  of  Principles  and 
Methods,  &c."— [Ed.  J.I. A.] 
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not  the  same  effect.  One  actuary  of  eminence,  who  is  of 
unusual  skill  as  a  mathematician,  has  even  written  that 
"  Mr.  Woolhouse  always  held  that  his  formula  applied  only  to 
"  the  numbers  living,  and  this  is  equivalent  to  assuming  second 
"  differences  of  dx  constant,  and  not  third  differences.  In  other 
"  words,  assuming  that  the  values  of  lx  are  to  be  graduated,  we 
"  ought,  from  Mr.  Woolhouse's  point  of  view,  to  use  a  fourth 
"  difference  summation  formula/' 

Here  it  is  unequivocally  asserted  that,  if  we  graduate  dx 
instead  of  /.,.,  we  gain  one  order  of  differences;  but  that  is  a 
fallacy,  in  so  far  as  summation  formulas  for  graduation  are 
concerned.  In  the  notation  of  Mr.  G.  F.  Hardy,  dx=lx(2[l~\  —  [2]). 
This  shows  that  the  graduation  of  dx  instead  of  /.,.  is  equivalent 
to  introducing  the  operations  represented  by  (2[1]  —  [2])  ;  and 
it  is  immaterial  at  which  stage  of  the  process  these  operations 
are  performed.  They  may  come  first ;  that  is,  we  may  take  dx 
of  the  ungraduated  table ;  or  they  may  come  last ;  that  is,  we 
may  take  dx  of  the  graduated  table ;  and  the  final  result  is 
the  same. 

Mr.  AVoolhouse  was  fully  aware  of  this  fact,  and,  in  the  first 
paper  he  wrote  on  his  graduation  formula,  he  said,  xv,  393,  that 
the  yearly  decrements  may  with  advantage  be  adjusted,  because 
the  numbers  are  so  much  smaller  ;  and  he  went  on  to  explain 
that,  for  the  Institute  of  Actuaries'  Tables,  he  adjusted  the 
decrements,  and,  for  a  check,  adjusted  every  fifth  value  of  /,. . 
Precisely  the  same  explanation  is  also  given  in  the  introduction 
to  the  Institute  of  Actuaries'  Life  Tables,  pp.  xc  and  xci. 

In  Table  2  of  the  Appendix  are  given  the  second  and  fourth 
differential  coefficients  of  the  several  functions  to  be  discussed. 
In  this  Table,  and  in  all  the  others,  positive  quantities  are  printed 
in  old  style  type,  and  negative  quantities  in  modern  type. 

Graduation  by  qx. 

In  Table  3  the  result  of  graduating  qx  is  set  forth,  with 
columns  showing  the  actual  error,  and  the  error  as  estimated  by 
means  of  the  fourth  differential  coefficients.  As  far  as  age  82 
the  error  is  negative,  and  the  value  of  qx  is  understated  by  the 
graduation,  but  only  to  a  very  minute  extent,  never  by  more 
than  a  unit  in  the  fifth  place  of  decimals.  Above  age  82 
the  error  becomes  positive,  and  increases  a  little  numerically 
in  amount ;  but  it  always  remains  very  small  as  compared 
with    qx   itself.     At    age    95    it    amounts    to    "00013,    but,    as 
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regards  qx,  that  still  is  less  than  1  in  3,000.  Such  an  unim- 
portant deviation  cannot  affect  monetary  values,  and,  therefore, 
notwithstanding  the  protests  of  Mr.  Woolhouse,  we  must  admit 
that  we  have  in  the  rate  of  mortality  a  function  well  suited  for 
graduation  by  summation  formulas. 

The  closeness  of  the  actual  error  to  that  estimated  is 
remarkable.  The  sum  of  the  actual  errors  from  age  80  to  95 
inclusive  is  +  -000779- -000009,  or  +'000770;  and  the  sun. 
of  those  estimated  is  +  -000788-  -000007,  or  +'000781;  the 
difference  being  only  '000011.  That  is  because  the  whole  error 
is  practically  concentrated  in  the  fourth  differential  coefficient, 
those  of  higher  orders  being  too  small  to  exercise  any  appreciable 
effect.  The  form  of  the  coefficients  is  too  complicated  for  us 
easily  to  work  out  the  sixth  ;  but,  on  reference  to  Table  2,  it  is 
seen  that  the  fourth  is  never  more,  numerically,  than  about  two 
per-cent  of  the  second,  and  generally  much  less ;  while  from  age 
82  onwards  it  is  of  opposite  sign.  We  may  reasonably  assume 
that  the  proportion  of  the  sixth  to  the  fourth  is  analogous,  and 
probably  also  the  sign  again  changes  ;  in  which  case,  to  bring  in 
the  sixth  differential  coefficient  would  reduce  the  estimate  of 
error  very  slightly.  This  view  is  confirmed  by  Table  3,  from 
which  it  appears  that,  by  stopping  at  the  fourth  differential 
coefficient,  we  on  the  whole  overestimate  the  error. 

Graduation  by  lx  or  dx. 

Table  4  gives  particulars  of  the  graduation  by  /.,.  or  dx .  The 
first  part  shows  the  ungraduated  value  of  lx  according  to  the 
qm(5)  i^k^  recomputed  as  explained,  and  its  graduated  value  ; 
and  in  the  next  two  columns  there  is  given  the  error,  actual  and 
estimated,  in  lx  itself.  At  the  younger  ages  the  error  is  not  large 
as  compared  with  the  magnitude  of  the  function,  but  the  sign 
varies  at  different  parts  of  the  table.  At  the  oldest  ages 
the  error,  however,  becomes  considerable. 

An  error  in  lx  is  not  in  itself  of  main  importance,  but  only  in 
so  far  as  it  affects  qx  ;  and  therefore,  in  the  second  part  of  the 
table,  the  error  in  qx  is  given,  which  arises  from  graduating  lx. 
On  comparing  Tables  3  and  4,  it  will  be  seen  that,  as  far  as  age 
80,  it  does  not  much  matter  whether  we  graduate  qx  or  lx.  In 
either  case  we  get  very  good  results.  But  from  age  80  onwards 
the  lx  graduation  is  defective,  and  at  the  oldest  ages  the  error  is 
very  large,  affecting  the  second  place  of  decimals  in  q.  Also,  the 
estimated  error  does  not  come  so  near  the  actual  as  when  qx  is 
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graduated.  For  ages  80  to  94  inclusive,  the  total  actual  error 
is  +046583  —  "005126,  or  + -041457;  while  the  total  estimated 
error  is  +-057756  —  -005830,  or  +  051926.  This  is  due  to  the 
omission  of  the  sixth  differential  coefficient  from  the  estimate. 
Table  2  shows  that  the  second  and  fourth  differential  coefficients 
at  the  highest  ages  are  of  the  same  sign,  and  the  fourth  does  not 
bear  so  small  a  proportion  to  the  second  as  in  the  case  of  qx.  If 
the  sixth  has  relations  to  the  fourth  like  those  of  the  fourth  to 
the  second,  then  the  partial  failure  of  the  estimate  of  error  is 
accounted  for.  The  form  of  the  differential  coefficient  is  too 
complicated  to  permit  of  the  numerical  value  of  the  sixth  being 
easily  worked  out. 

These  investigations  have  not  been  carried  beyond  age  95, 
because  the  last  age  which  appears  in  the  published  0M  '  Table  is 
102,  and  AVoolhouse's  graduation  formula  requires  seven  values 
beyond  that  last  graduated.  On  this  point  Mr.  Woolhouse 
remarks  that,  beyond  the  limiting  age  of  the  table,  lx  may 
conveniently,  as  well  as  accurately,  be  put  down  as  zero;  and, 
acting  on  this  view,  he  accordingly  graduates  the  table  by  his 
formula  to  the  very  end.  But  anomalous  results  are  therein- 
produced,  and  necessarily  so.  The  graduation  formula  presupposes 
a  function  of  the  third  degree  ;  and  a  function  of  the  third  degree 
can  never  become  permanently  zero.  A  better  plan  seems  to  me 
to  be,  to  carry  on  the  graduation  as  far  as  the  formula  used  will 
naturally  permit,  and  then,  for  the  few  remaining  values  to  employ 
one  of  Mr.  Higham's  short  summation  formulas,  such  as 

35(u)=7[5][3]-10[7]. 

This  formula  requires  only  seven  terms  in  all,  and,  by  using 
it,  only  three  terms  remain  ungraduated,  and  these  can  easily  be 
dealt  with  by  inspection.  There  may  possibly  be  a  slight  break 
in  the  continuity  of  the  curve  at  the  point  where  the  change  of 
graduation  formulas  takes  place,  and,  moreover,  these  short 
formulas  do  not  always  give  smooth  results,  but  all  such 
irregularities  can  be  rectified  without  trouble. 

It  has  been  mentioned  above  that  Mr.  Spencer  was  very 
successful  in  graduating  qx  of  the  0M  Table  by  a  summation 
formula,  but  he  carried  the  graduation  only  as  far  as  age  79.  It 
is  at  ages  above  80  that  the  greatest  error  produced  by  these 
formulas  appears ;  and  had  Mr.  Spencer  gone  further,  the  results 
might  not  have  been  quite  so  happy.  Applied  to  qx,  however, 
the  formula  would  probably  prove  sufficiently  satisfactory  to  the 

l    2 
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end,  but  it  is  not  likely  that  that  would  be  so  if  it  were  applied 
to  lx.     The  formula  may  be  written 

350(M)  =  [7][5]H[l]  +  [3]  +  [5]-[7]} 

=  60m0  +  577l  -f  47y2  +  337;}  + 1 87,  +  675 

—  276  —  o7/-  —  578  —  379  —  yw 

No  less  than  twenty-one  terms  are  involved,  and,  consequently, 
the  errors  due  to  the  differential  coefficients  are  comparatively 
large.     Up  to  the  sixth,  the  error  is 

-12-6^ -34-857142  §5- 

The  error  due  to  the  fourth  differential  coefficient  is  2i  times  as 
great  as  that  produced  by  ^Yoolhouse's  formula,  while  that  due 
to  the  sixth  is  rather  more  than  3|-  times  as  great.  AVe  may, 
therefore,  reasonably  assume  that  neither  Mr.  Spencer's  formula, 
nor  any  other  that  involves  a  considerable  number  of  terms,  is 
suitable  for  the  graduation  of  lx . 

Graduation  by  colug  px. 

The  function,  log  lx,  might  be  selected  for  graduation,  but 
colog  px  is  practically  more  convenient,  because  the  numbers  are 
much  smaller,  and  it  yields  identical  results.  The  relation  of 
colog  px  to  log  lx  is  the  same  as  that  of  dx  to  lx,  each  being  the 
result  of  taking  the  difference  negatively,  and  we  have  seen  that 
it  is  theoretically  immaterial  whether  we  apply  summation 
formulas  to  a  function  itself  or  to  its  difference. 

I  am  not  aware  that  cologp^  has  ever  been  used  for 
graduation  purposes,  and  yet  this  function  is  eminently  suited  to 
summation  formulas.  In  numerical  value,  colog px  is  only  of 
about  half  the  magnitude  of  gx,  and  its  graduation  error  is  very 
small.  In  Table  5  particulars  of  the  graduation  of  this  function 
are  given.  The  first  part  of  the  table  shows  the  error,  actual 
and  estimated,  in  colog  px  itself,  and  the  second  shows  the 
resulting  error  in  qx.  The  error  is  always  negative,  but  it  is 
insignificant,  being  at  its  largest  only  about  1  in  4,000  of  the 
value  of  the  function.  Also,  the  divergence  between  the  actual 
error  and  that  estimated  is  very  slight.  From  ages  80  to  95 
inclusive  the  total  actual  error  in  qx,  due  to  the  graduation  of 
colog  jo j,  is  — -001222,  and  that  estimated  is  — -001206.  This 
close  agreement  is  due  to  the  fact  that  the  error  arising  from   the 
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sixth    differential    coefficient,    although    it    is    also    negative,     is 

almost  nil,  seeing  that  at  its  greatest  it  does  not  amount  to  more 

than  a  unit  in  the  sixth  decimal  place  of  qx,  while  generally  it  is 

11  w      i  e^colog/^      rZ4colog/}.(. 

much    less.       We     have        — T  f     = 7   .         X  (Xc)2,     and 

(liu  dad* 

similarly  for  higher  orders  ;   and  (\c)2=  -00806418  ;   so  that  the 

differential   coefficients    of  cologjOj.,    as    we    pass    to   the  higher 

orders,   rapidly  vanish.     We   could  not  have  a  better  function 

than  co\ogpx  to  graduate. 

Graduation  by  ?n,v. 

The  function  mx  does  not  naturally  present  itself  in  the 
construction  of  mortality  tables  from  the  statistics  of  assured 
lives,  and  therefore  under  ordinary  circumstances  it  would  not 
be  thought  of  in  connection  with  graduation.  But  in  the 
construction  of  mortality  tables  from  population  statistics, 
nix  is  generally  the  first  function  found,  and  sometimes  we  may 
wish  to  graduate  it  before  passing  to  the  other  columns. 
Therefore  it  will  be  useful  to  enquire  whether  summation 
formulas  may  legitimately  be  used  for  the  purpose.  We  have 
seen  that  the  differential  coefficients  are  very  simple,  being  the 
same  in  form  of  those  of  colog^^.,  the  only  difference  being 
that  for  )ux  we  have  the  Napierian  logarithm  of  Makeham's 
constant,  s,  and  for  colog^,,.  the  common  logarithm.  That 
being  so,  it  was  not  thought  to  be  necessary  to  perform  an 
actual  graduation  by  mXi  but  the  estimated  error  is  given  in 
Table  6.  The  resulting  error  in  qx  is  very  small,  and  almost 
identical  with  that  produced  by  graduating  colog^.,..  We  may 
therefore  say  that  mx  is  a  very  suitable  function  for  graduation. 

Mr.  G.  F.  Hardy's  Modified  Formulas. 

In  his  paper  already  referred  to,  xxxii,  371,  Mr.  Hardy 
introduced  summation  formulas  of  graduation  belonging  to  a 
different  category,  and  wrhich,  admittedly,  are  not  quite  true  to 
second  differences.  He  remarked  that  a  formula  based  on  a 
series  of  summations  such  as  are  represented  by  the  symbols 
[4]  [5]  [6]  will  generally  give  a  smoother  curve  than  one  based 
on  the  approximately  equivalent  operations  [5]3;  and,  on  this 
principle,  starting  from  the  formula  125(»)=  [5]3{2[3]  —  [5]  }, 
which  is  true  to  third  differences,  he  constructed  his  Friendly 
Societies  formula,  which  may  be  written 

120(W)  =  [4][5][6]{2[3]-[5]}, 
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and  which  involves  an  error  of  one-twelfth  of  the  second 
difference,  as  well  as  errors  due  to  the  fourth,  sixth,  &c. 
Regarding  the  error,  Mr.  Hardy  remarked  that  it  is  of  no  great 
importance  in  practice;  and,  elsewhere,  xxvii,  277,  he  said  that 
it  is  insignificant,  "  not  heing  greater  in  value  than  that  due  to 
neglect  of  fourth  differences  in  all  such  formulas/' 

In  passing,  it  may  be  remarked  that,  when  we  substitute 
[n  — 1]  [«]  [n-j-1]  for  [n]3,  the  error  produced  is  one-twelfth  of 
the  second  difference,  or  of  the  second  differential  coefficient,  no 
matter  what  may  be  the  value  of  n,  and  no  matter  what  may  be 
the  other  summations.  This  is  convenient,  because  the  error  is 
thereby  easily  measured. 

Mr.  Hardy's  Friendly  Societies  formula  may  be  written 

120(a)  =24a0  + 227l  +  1772+10y:,  +  47<-27(i-2Yr-78; 
and  the  error  to  the  sixth  differential  coefficient  is 

+  1o.f^_6-50138C|"n  -13-10115740  ~°. 
12    dx2  d.r*  dx* 

We  have  seen  that  \Voolhouse's  formula  may  be  written 

125(«)  =  [5]3{10[l]-3[3]} 

and,  if  we  modify  it  according  to  Mr.  Hardy's  principles, 
we  have 

120(«)=[4][5][6]{10[l]-3[3]} 

which  may  be  written 

and  the  error  to  the  sixth  differential  coefficient  is 

+  J_  .^-5-50138 ^"° -9-85115740 dj"°. 
12    dx2  dor  dor 

The  remarkable  similarity  between  the  two  formulas  is 
apparent ;  and,  evidently,  it  does  not  much  matter  from  the 
point  of  view  of  the  present  enquiry  which  of  them  is  used. 
Seeing  then  that,  thus  far,  AYoolhouse's  formula  has  been  retained 
for  purposes  of  illustration,  it  will  be  well  to  employ  the 
modification  of  that  formula,  rather  than  another,  in  order  to 
test  to  what  extent  Mr.  Hardy  is  justified  in  treating  as  of  no 
account  the  error  arisina:  from  second  differences. 
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In  Tables  7  to  9  the  estimated  errors  are  given,  due  to 
graduation  of  qx,  lx,  and  colog  px,  respectively ;  and  they  art- 
shown  in  their  component  parts,  the  amounts  arising  from  the 
second  differential  coefficient  being  separated  from  those  ari-  g 
from  the  fourth. 

Looking  first  at  the  graduation  of  qXi  and  comparing  Tables 
3  and  7,  it  will  be  seen  that,  up  to  age  81,  the  two  portions  or 
the  error  in  Table  7  are  of  opposite  sign,  and  tend  to  neutralize 
each  other  ;  but  that  the  second  difference  error  is  usually  much  the 
larger,  and,  therefore,  the  total  error  of  the  modified  formula  i^ 
greater  than  the  error  of  the  formula  in  its  original  shape.  Above 
age  81,  the  errors  are  all  of  one  sign,  and  the  modification  of  the 
formula  tends  to  aggravate  them  and  to  render  the  results  of  the 
graduation,  from  this  point  of  view,  worse.  "W  hether  the  greater 
smoothness  in  the  curve,  which  Mr.  Hardy  claims,  compensates 
for  the  increase  in  the  error,  is  not  investigated  here.  Even  in 
its  enlarged  amount,  the  error,  at  its  worst,  is  never  of  vital 
consequence  when  qx  is  the  function  graduated. 

Tables  4  and  8  afford  comparisons  of  the  errors  introduced  by 
graduating  lx.  For  the  most  part  tin-  second  difference  error 
is  of  the  same  sign  as  that  of  the  fourth,  and  therefore  the 
modification  makes  the  formula  decidedly  worse.  Neither  the 
original  formula,  nor  Mr.  Hardy's  modification  of  it,  can  be 
considered  to  apply  well  at  the  higher  ages  when  lx  or  dx  is  the 
function  graduated,  and  Mr.  Hardy's  form  is  the  wo  - 
of  the   two. 

The  errors  arising  from  the  graduation  of  colog  px  by  the 
modified  formula  are  shown  in  Table  9;  and  it  will  be  seen  that 
the  two  errors  are  of  opposite  sign  at  every  age.  The  net  result 
is  that  the  modified  formula  is  a  trirle  more  accurate  than  the 
original,  but  that  the  very  small  tendency  to  error  is  in  the 
opposite  direction.  AVe  may,  therefore,  affirm  with  confidence 
that  Mr.  Hardy's  modification  of  Woolhouse,  when  applied 
to  graduate  colog  px,  will  give  results  as  accurate  as  need 
be  desired. 

Moreover,     in     Hardy's     modification     of     AYoolhouse,    the 

d*u  ... 

coefficient    of    1T-I    is     —5-50138,    while    in    his    own    Friendly 

• 

Societies  formula  it  is  —  6-50138.  That  is,  the  error  arising 
from  the  fourth  differential  coefficient  is  greater  by  the  amount 
of  that  coefficient  in  the  Friendlv  Societies  formula  than  in  the 
modified  Woolhouse  ;  and.  as  it  is  negative,  this  will  tend  still 
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further  to  counteract  the  error  arising  from  the  second 
differential  coefficient.  Therefore,  in  the  graduation  of  colog^j., 
the  Friendly  Societies  formula  would  seem  to  give  the  best  results 
of  all,  in  fact,  results  that  are  almost  absolutely  accurate.  That, 
however,  is  not  so  when  the  formula  is  used  to  graduate  lx  or  qx. 
A  few  words  may  not  be  out  of  place  here  on  the  general 
question  of  the  graduation  of  mortality  tables.  It  seems  to  me  that, 
excluding  those  tables  which  follow  Makehanv's  law  with 
sufficient  accuracy,  practically  only  two  methods  of  graduation 
are  available  to  us,  namely,  the  graphic  method,  frequently 
and  ably  advocated  by  Dr.  Sprague,  and  more  particularly 
in  the  paper  already  referred  to  (xxvi,  77),  and  the  method 
of  summation  formulas.  Where  eminent  authorities  have  differed 
so  irreconcilably,  it  is,  perhaps,  rash  to  venture  an  opinion ; 
yet  I  feel  constrained  to  say  that,  according  to  my  own 
view,  each  of  the  methods,  in  its  own  place,  is  to  be  preferred. 
The  one  does  not  supplant,  but  rather  it  supplements,  the  other. 
In  some  cases  no  mathematical  formula  would  apply.  See,  for 
instance,  Dr.  Sprague's  remarkable  graduation  of  marriage 
curves,  xxii,  77.  There,  summation  formulas  would  be  entirely 
at  fault,  as  also  at  the  early  ages  of  a  select  mortality  table.  On 
the  other  hand,  the  graphic  method  may  be  uncertain,  and  even 
misleading  under  certain  circumstances ;  and  there  could  not  be 
a  more  telling  illustration  of  this  fact  than  one  supplied  by 
Dr.  Sprague  himself.  In  graduating  the  ultimate  table  of 
A.  J.  Finlaison's  Government  Annuitants,  xxvi,  77,  he  first  tried 
two  preliminary  groupings,  and  on  them  remarked,  "  The  laws 
"  indicated  by  these  two  groupings  are  essentially  different,  and 
"  we  have  to  consider  which  of  them  is  to  be  preferred.  According 
"  to  the  former  of  them,  the  rate  of  mortality  must  be  considered 
"  as  approximately  constant  from  age  19  to  49.  .  .  .  According 
"  to  the  latter,  the  rate  of  mortality  is  considerable  at  the 
"  youngest  ages,  falls  to  a  minimum  between  the  ages  of 
"  30  and  35,  and  thereafter  continually  increases."  He  then 
discussed  the  rates  resulting  from  the  respective  groupings,  and 
said,  "  If  we  had  no  further  information  beyond  what  is  contained 
"  in  the  table,  it  would  be  difficult  to  say  which  of  the  two 
"  groupings  should  be  preferred,  and  the  safer  plan  would  be  to 
"  take  the  former  and  make  the  rate  of  mortality  approximately 
"  constant  from  19  up  to  49."  Nevertheless,  he  eventually 
discarded  this  grouping  and  adopted  the  second,  which  presented 
a    high    rate    of  mortality   at   the    commencement,  a  minimum 
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between  ages  30  and  35,  and  thereafter  an  uninterrupted 
increase ;  and  liis  reason  for  doing  so  was  that  he  found  in  other 
statistics  an  indication  of  the  same  minimum. 

Now  Dr.  Sprague  himself  showed  that,  if  the  series  with 
which  he  was  dealing  be  graduated  by  Woolhouse's  formula,  or 
by  another  of  the  summation  formulas,  the  minimum  between 
ages  30  and  35  is  clearly  brought  out,  as  also  a  second  well 
marked  minimum  between  ages  45  and  50  which  is  not  disclosed 
by  any  of  Dr.  Sprague's  groupings.  In  fact,  the  summation 
formulas  faithfully  analyze  the  curve,  and  infallibly  lay  hold  of 
its  true  law,  even  if  they  do  not  remove  all  irregularities. 
Therefore  I  submit  that,  rather  than  test  the  curve  by  a  number 
of  preliminary  groupings,  it  is,  as  a  rule,  safer  and  better  first  to 
make  a  graduation  by  a  summation  formula,  and  then,  if  greater 
smoothness  be  deemed  necessary,  to  resort  to  the  graphic  process; 
or  else,  by  inspection,  or  by  differencing,  to  remove  any 
remaining  irregularities,  which  can  be  easily  and  efficiently  done. 
There  is  nothing  specially  sacred  in  the  results  of  the  first 
graduation,  which  only  gives  unmistakable  indications  of  the 
true  law  ;  but  when  the  table,  thus  graduated,  is  before  us,  we 
may  with  perfect  propriety  make  such  further  adjustments  as 
may  be  found  to  be  necessary,  in  order  to  bring  the  final  curve 
into  as  close  conformity  as  possible  with  the  law  revealed  to  us, 
and,  what  is  really  the  same  thing,  in  order  to  produce  a  curve 
entirely  free  from  irregularities. 

Dr.  Sprague  pursues  this  course  with  the  graphic  method. 
He  is  not  content  with  the  first  attempt,  but  tries  again  and 
again,  correcting  here,  there,  and  everywhere,  and  testing  frequently 
by  taking  out  the  expected  deaths,  until  he  attains  to  a  curve  with 
the  required  degree  of  perfection ;  and,  when  that  is  reached, 
he  applies  a  final  test  by  once  more  comparing  the  expected  with 
the  actual  deaths.  Equal  perfection  can  be  secured  with,  so  far 
as  my  own  personal  experience  goes,  far  less  labour,  and  far  less 
risk  of  going  astray,  if  we  start  in  the  first  instance  with 
graduation  by  a  summation  formula. 

In  conclusion,  it  gives  me  very  great  pleasure  to  record  my 
thanks  to  my  friend  Mr.  S.  B.  Neill  for  the  great  help  he 
rendered  to  me,  before  he  proceeded  to  take  up  a  high  post  in 
far  Cathay,  in  the  extensive  and  laborious  calculations  which  the 
illustrations  in  this  paper  entailed.  Without  his  painstaking  and 
intelligent  aid  it  would  have  been  difficult  to  bring  the  work  to 
a  speedy  and  successful  issue. 
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Appendix  Table  1. 
I  )M      Mortality  Table.     Mecompvtcil . 


Age 

Colocr  px 

h 

Age 

80 

0-06473  1 

'55.ii' 

2151- 

80 

1 

070571 

'  338o- 

2007" 

1 

2 

■076963 

"373' 

1846-6 

2 

3 

'083953 

9526-4 

16744 

3 

4 

■091601 

7*52-0 

1 493"  J 

4 

83 

■099966 

63589 

•307-5 

85 

6 

■IO9I 20 

505 "  '4 

1122-3 

6 

7 

•119131 

3929"J 

942"6 

7 

8 

•130085 

29865 

7  73° 

8 

9 

•142066 

2213*5 

617-6 

9 

00 

"'55' 75 

15959 

479'4 

90 

1 

169513 

1116*5 

}6o\S  j 

1 

2 

•185200 

755-67 

262-35 

2 

3 

'202360 

493*32 

•83'74 

3 

4 

■221 134 

3°9'58 

123-53 

4 

95 

•241669 

186-05 

79'40 

95 

6 

■2641 jo 

106*65 

48-596 

6 

7 

•2887'i2 

58*054 

28-192 

/ 

S 

"315599 

29-862 

i5"424 

8 

9 

'345010 

1 4'438 

7'9'4 

9 

100 

377'87 

6-524 

3'787 

1 00 

1 

'412385 

2"737 

1678 

1 

2 

•450892 

1-059 

•684 

Age 

" 

?* 

hi  ,. 

Age 

So 

0*861527 

0' 138473 

0' 148  7  74 

80 

1 

'850020 

149980 

162139 

1 

2 

•837601 

•162399 

■1  7675  1 

2 

3 

•824227 

•192710 

3 

4 

•809840 

■190 1 60 

"2  I OI4O 

4 

85 

'794390 

'2o*;6io 

•229170 

85 

6 

■777822 

■222178 

'249944 

6 

7 

•760097 

'239903 

"272602 

7 

8 

'741 165 

258835 

-297312 

8 

9 

•720998 

•279002 

'3  24233 

9 

90 

'699560 

•300440 

'.^r.^5° 

90 

1 

•676842 

323158 

'385436 

1 

2 

•6;2830 

"347 ' 7o 

■420092 

2 

3 

•627538 

372462 

■4577oo 

3 

4 

•600988 

•399012 

■49845  7 

4 

95 

"573233 

426767 

'542535 

95 

6 

'544332 

•4;-66S 

•590117 

6 

7 

"5I4385 

•485615' 

'641336 

7 

8 

■483505 

"5 x 6495 

•696317 

8 

9 

•451846 

■548154 

'755' 13 

9 

100 

'4'9578 

•580422 

-8i773«J 

100 

1 

•386914 

•613086 

•884101 

1 

'054085 

"6459*5 

954024 

2 
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Appendix  Table  2. 

0M(5)  Mortality   Table.     Recomputed. 

Differential   Coefficient*  of  Graduation   Functions. 


Px 

/ 

Age 

Agi 

,/-,, 

rf^x 

*!* 

d*lx 

rf.r- 

dx* 

dx- 

dx* 

20 

0000053 

0000000 

i'334' 

003244 

20 

30 

0000129 

0000*301 

7  7383 

006840 

30 

4° 

0000314 

0000002 

21-2153 

012048 

4° 

5° 

0000763 

0000006 

461407 

009225 

5° 

60 

0001819 

0000013 

76*0623 

0-47624 

60 

7° 

0004163 

0000022 

490598 

1-86681 

7° 

So 

0008522 

0000010 

125*5215 

1-60059 

So 

1 

0009054 

0000004 

143-9822 

2-42272 

• 

2 

0009590 

0000003 

i6o'oi8i 

3-23698 

3 

0010122 

00000 1 1 

1 72 8661 

3-96835 

3  j 

4 

0010645 

0000021 

i'8i"75o2 

4-54548 

4 

85 

0011146 

000003  2 

186-0868 

4-89846 

85 

6 

0011614 

0000046 

185-5480 

4-96615 

6 

7 

0012037 

0000062 

180-0982 

4-70977 

/ 

8 

0012397 

0000080 

1 69-9438 

41 1538 

8 

9 

0012677 

0000 1 00 

l ; 5-7020 

3-21625 

9 

90 

0012858 

0000 1 22 

n8-26-;6 

2-08173 

90 

1 

0012916 

0000146 

1 '18-7  666 

0-83006 

1 

2 

0012829 

000017 1 

98"4'47 

0-41442 

2 

3 

0012570 

0000197 

78-4744 

1*51130 

3 

4 

0012115 

0000222 

60*0257 

2*34288 

4 

95 

0011438 

0000247 

43-8864 

2"8353i 

95 

Col.  h  .  p., 

>"x 

Agi 

Age     d 

-  colog  px            d 

4  colog  px 

d-m. 

dimz 

dx- 

dx* 

<Lr- 

dx* 

20 

0000023 

0000000 

'0000053 

•0000000 

20 

3° 

0000056 

0000000 

"0000130 

'0000001 

30 

4° 

0000138 

000000 1 

•0000318 

'0000003 

40 

5° 

0000339 

0000003 

■0000781 

•0000006 

5° 

60 

000083 ' 

0000007 

"00019 1 6 

"0000015 

60 

70 

0002042 

0000016 

■0004701 

'0000038 

70 

80 

0005014 

0000040 

'oo 1 1523 

'0000093 

80 

1 

0005485 

0000044 

■001 2600 

'0000 102 

1 

2 

0006000 

0000048 

•0013779 

'OOOO  I  1  I 

2 

3 

0006564 

0000053 

"0015066 

'OOOO I  2  I 

3 

4 

0007 18 1 

00000 5 8 

■001647 1 

-OOOOI33 

4 

85 

0007855 

0000063 

■0018006 

-OOOOI45 

\= 

6  |   ■ 

0008593 

0000069 

'0019681 

•OOOOI59 

6 

7 

000940 1 

0000076 

■0021508 

"oooo 1 7  3 

7 

8 

0010284 

0000083 

"0023501 

"oooo 1 90 

8 

9 

001 1250 

0000091 

•0025672 

'0000207 

9 

90  ;   ■ 

0012307 

0000099 

-0028036 

•0000226 

90 

1 

0013464 

0000109 

"0030607 

"oooo 24 7 

1 

2 

0014729 

0000 1 1 9 

■0033500 

"0000270 

2 

3 

00 1 6 1 1 3 

0000 1 30 

0036437 

•0000294 

3 

4 

0017626 

0000142 

•0039722 

'0000320 

4 

95 

0019282 

0000156 

•004327(1 

•0000349 

95 

y.B. — Positive  quantities  in  Old  Style  Type. 
Negative  quantities  in  Modern  Type. 
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On  the  Error  introduced  into  Mortality  Tables        [Jan. 


Appendix  Table  3. 

Woolhouse's  Formula. 
Error  caused  hy  the   Graduation  of  ax. 


Error 

Original      Graduated 

Age 

Age 

?3 

?x 

Actual 

Estimated 

20 

•OO6522 

... 

OO00O0 

20 

3° 

■OO7467 

... 

000001 

30 

4° 

•OO9784 

000001 

40 

50 

'oi  5447 

000003 

50 

60 

•029212 

000007 

60 

70 

•062190 

000012 

70 

80 

•i3«473 

138466 

•000007 

000005 

80 

1 

•149980 

149979 

•000001 

000002 

1 

2 

•162399 

162398 

•000001 

000002 

2 

3 

1  /  5  / 1 3 

175779 

■000006 

000006 

3 

4 

•1 90 1 60 

1 9° '73 

•0000 1 3 

0000 1 1 

4 

85 

•205610 

205631 

•000021 

000018 

8.5 

6 

•222178 

222205 

■000027 

000025 

6 

7 

•2  399°3 

239940 

■000037 

000033 

/ 

8 

•2.-s835 

258878 

■000043 

000043 

8 

9 

■279002 

2  79056 

■000054 

000054 

9 

90 

■300440 

300503 

■000063 

000066 

90 

1 

'323158 

323236 

•000078 

000079 

1 

2 

•347 1 7° 

347259 

"000089 

000092 

2 

3 

'372462 

372566 

■000104 

000106 

3 

4 

•399012 

399127 

■0001 15 

000120 

4 

95 

•426767 

426896 

■000129 

■000133 

95 

N.B.— 


Positive  quantities  in  Old  Style  Type. 
Negative  quantities  in  Modern  Type. 
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by  Summation  Formulas  of  Graduation. 
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Appendix  Table  4. 

Wool  house's  Formula. 

Error  caused  by  the   Graduation  of  1 ,.  or  dx. 


Age 

Original 
I, 

Graduated 

7 

Errof 

IN  lx 

Age 

'X 

Actual 

Estimated 

20 

100770' 

0-18 

20 

3° 

94050' 

°'31 

30 

40 

86493- 

0-65 

40 

5« 

76717" 

050 

5° 

60 

62265" 

2-57 

60 

7° 

40636- 

10-08 

7o 

80 

15531' 

I5539'69 

869 

8-64 

80 

i 

I338o- 

i3393'o7 

i3'07 

13-11 

1 

2 

"373' 

1 139003 

1 7 '03 

17-48 

2 

3 

95  264 

9546*32 

19-92 

21*43 

3 

4 

7852-0 

7874'37 

22-37 

24'55 

4 

85 

63589 

638271 

23-81 

26*45 

85 

6 

505 1 '4 

5°75'34 

2  3'94 

26-82 

6 

7 

3929'i 

395I-62 

22  52 

2  5 '43 

7 

8 

2986-5 

3006*13 

19-63 

22*22 

8 

9 

2213-5 

2228-9*2 

i5'42 

17'37 

9 

90 

i595'9 

1606-18 

10-28 

I  I'26 

90 

1 

1116-5 

I  I2  1'o6 

4"56 

4-48 

1 

2 

755'67 

754'69 

0-98 

2-2  1 

2 

3 

493'32 

487'39 

593 

816 

3 

4 

309'58 

299'7  7 

9-81 

12-65 

4 

'J  5 

186-05 

i73'73 

12-32 

15-31 

95 

Table  4 — continued. 
Error  in   qx  caused  by  the   Graduation  of  lx  or  dx 


Error 

IX  Qr 

\"e 

Actual 

Estimated 

20 

•000000 

20 

30 

•000000 

30 

40 

•000000 

40 

50 

•OOOOOI 

50 

60 

"OOOO 1 1 

60 

70 

"000023 

70 

80 

•000335 

•000342 

80 

I 

•000422 

•000455 

1 

2 

•000529 

•000626 

2 

3 

•000632 

•000730 

3 

4 

•000727 

•000839 

4 

85 

•000780 

•000902 

85 

6 

•000772 

000901 

6 

7 

•000635 

•000732 

8 

•000294 

•000303 

8 

9 

•000390 

•000580 

9 

9° 

■001596 

"002069 

90 

1 

"003646 

'00472.^ 

1 

2 

"007010 

•008898 

2 

3 

"01 2500 

•0155 14 

3 

4 

'02 1 44 1 

•025972 

4 

X.B.- 


-Positive  quantities  in    Old  Style  Type. 
Negative  quantities  in   Modern   Type. 
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On  the  Error  introduced  into  Mortality  Tables        [J  ax. 


Appendix  Table  5. 

Woolhouse's  Formula. 
Error  caused  by  the   Graduation  of  color/  p,.. 


Age 

Original 

Graduated 

Error  in  colog  Px 

Age 

colog  px 

colog  px 

Actual      Estimated 

20 

'002842 

000000 

20 

3° 

'003255 

000000 

30 

4° 

'004270 

000001 

40 

5° 

'006761 

000001 

5° 

60 

■012876 

000001 

60 

70 

•027885 

000009 

7° 

80 

•064731 

•064708 

•000023 

000022 

80 

1 

'0  7057 1 

"070548 

■000023 

000024 

1 

2 

•076963 

076936 

•000027 

000026 

2 

s 

•083953 

•083924 

•000029 

000029 

3 

4 

■09 1 60 1 

•091569 

•000032 

000031 

4 

85 

099966 

•099932 

•000034 

000034 

85 

6 

109120 

•1 0908 1 

•000039 

000037 

6 

i 

119131 

•1 19090 

•000041 

000041 

7 

8 

•130085 

'' 30039 

•000046 

000045 

8 

9 

•142066 

•142017 

•000049 

000049 

9 

.)0 

'155 1 75 

'i5512° 

•000055 

000054 

90 

1 

1695 1 3 

•169454 

•000059 

000059 

1 

2 

"185200 

'185 1 35 

•000065 

000064 

2 

-. 

•202360 

•202289 

•000071 

000070 

3 

4 

•221134 

•221055 

•000079 

000077 

4 

OS 

241669 

•241584 

•000085 

000084 

95   I 

Table  5 — continued. 
Error  in  q,  caused  by  the    Graduation  of  colog  px. 


Error  in  <?.<• 

Age 

Actual 

Estimated 

1 
20 

•000000 

20 

iO 

000001 

30 

40 

000001 

40 

;o 

000003 

50 

60 

000008 

60 

70 

000019 

70 

80 

000044 

000044 

80 

1 

000045 

000047 

1 

2 

000052 

000050 

2 

3 

000055 

000055 

3 

4 

000059 

000057 

4 

85 

000063 

000063 

85 

6 

000069 

000066 

6 

7 

000072 

000072 

7 

8 

000078 

000077 

8 

9 

000081 

000081 

9 

9° 

000089 

000087 

90 

1 

000092 

000092 

1 

2 

000098 

000096 

2 

3 

000103 

000101 

3 

4 

000110 

000107 

4 

95 

000112 

•000111 

95 

X.B. — Positive  quantities  in  Old   Style  Type. 
Negative  quantities  in  Modern   Type. 
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Appendix  Table  G. 

Woolhouse1  s  Formula. 

Error  caused  by  the    Graduation  of  my. 


Original 

.ated 

Estimated  Error 

- 

>«,. 

Agi 

mj: 

Estimated 

In  mx                     In  q. 

20 

•006541 

■006541 

000O0O 

000000 

20 

yo 

007498 

OO7497 

000001 

000000 

30 

4° 

■0098  :s 

"OO9826 

000002 

000001 

40 

;o 

'01 ;;;o 

'OI5567 

000003 

000002 

50 

r.o 

■02964.:; 

'029635 

00000s 

000007 

60 

7° 

•064186 

06416; 

000021 

000020 

70 

So 

'I48774 

"■4*724 

000043 

80 

1 

■162139 

162084 

(X)0055 

000047 

1 

176751 

'l  76691 

51 

•192710 

-192645 

000065 

000054 

» 

4 

2 10 140 

•210068 

000072 

000059 

4 

8q 

"2291 70 

229092 

000078 

000063 

6 

249944 

'249858 

000086 

000068 

6 

272602 

'272509 

000093 

,;,  0072 

8 

"^97o! - 

•297209 

000103 

000078 

e 

9 

■324233 

324121 

000112 

000083 

9 

90 

'35355° 

353428 

000122 

90 

1 

85436 

385303 

000133 

01 10094 

1 

2 

•420092 

-419946 

000146 

iX)0099 

2 

.i 

'457700 

'457541 

000159 

000105 

1 

4 

'4984=7 

•498284 

000173 

000111 

4 

05 

■542535 

'542347 

000188 

000116 

05 

Appendix  Table  7. 

Hardj/'s  ^Modification  of  Woolhouse  s  Formula. 
Error  causal  h>/  the  Graduation  of  qx. 


EsTIMATEI 

Err<.r  ix  qx 

Age 

,r- 

,1* 

-\-- 

Due  to  - — - 

Tottl 

-/.(- 

rf.H 

20 

OOOOOO 

000000 

cooooo 

20 

30 

•000001 

000001 

"OOOOOO 

1° 

40 

•000003 

000001 

■00 0002 

42 

;o 

■000006 

1 1  1001 13 

OOOOOO 

;o 

60 

•00001 ; 

000007 

"000008 

60 

70 

•0000  ^ : 

000012 

00002  ^ 

70 

80 

"00007  l 

000005 

■000066 

80 

1 

'00007; 

000002 

•00007  ? 

1 

2 

■000080 

00000 1 

•000081 

2 

3 

■000084 

000006 

000090 

.> 

4 

■000089 

0000 1 1 

"OOOIOO 

4 

8; 

"00009;; 

0000 1 8 

"OOO  I  I  1 

8j 

6 

■000097 

00002; 

•000122 

6 

7 

'ooo 1 00 

000034 

•000134 

7 

8 

"OOOIO3 

000044 

■000147 

8 

9 

*ooo 1 06 

0000;; 

"000161 

9 

90 

•000107 

000067 

■000174 

90 

1 

"oooioS 

::::N: 

•000188 

I 

2 

"000107 

000094 

'0O02O1 

2 

.1 

"00010; 

000 1 08 

■000213 

.1 

4 

'OOOIOi 

000122 

■000223 

4 

95 

'000  og; 

000 136 

■000231 

95 

y.B. — Positive  quantities  in    Old  Sf'/le  Type. 
Xegafice  quantities  in   Modern   Type. 


80  On  the  Error  introduced  into  Mortality  Tables        [Jan. 

Appendix  Table  8. 

Hardy  s  Modification  of  Woolhoust's  Formula. 

Error  caused  by  the  Graduation  oflx  or  dA 


Age 

Estimated  Errok  en 

I, 

1 

<r- 

d* 

Age 

Due  to     ,  „ 

I)W    tO     -— ; 

Total 

da? 

d.r* 

20 

01 1 

0-18 

C29 

20 

3° 

065 

0-38 

'•°3 

3° 

40 

i*77 

066 

2  "43 

40 

5° 

3'85 

°*5" 

4'36 

5° 

60 

6'34 

262 

3-72 

60 

7° 

4'°9 

lii-27 

6-18 

7° 

80 

1  o"46 

8-8 1 

19-27 

So 

1 

I2"00 

io  3$ 

25*35 

1 

2 

1 3*33 

17-81 

3i*H 

2 

3 

14-41 

21-83 

3f,"~4 

3 

4 

1 5 '  1  s 

25-01 

40"  1 6 

4 

85 

15-51 

^6'95 

42-46 

85 

6 

15-46 

Z7'32 

42-78 

6 

7 

15-01 

25-91 

40-92 

7 

8 

i4-i6 

22-64 

36-80 

8 

9 

12-98 

17-69 

30*67 

9 

90 

11-52 

11-47 

22*99 

90 

1 

990 

4'.- 7 

"4*47 

1 

2 

820 

2-28 

5'92 

2 

3 

6- 54 

8-31 

1-77 

3 

4 

5-00 

1289 

7-89 

4 

95 

366 

15-fi0 

1 1  -94 

95 

Appendix  Table  9. 

Hardy* s  Modification  of  Woolliouse'  s  Formula. 
Error  caused  by  the  Graduation  of  color/  px. 


Estimated  Error  in  colog  px 

Age 

d- 

d* 

Age 

Due  to  -,— 

Due  to  —— - 

Total 

dx- 

dx* 

20 

•000000 

•oooooo 

'oooooo 

20 

3° 

•000000               -oooooo 

"OOOOOO 

3° 

4° 

•00000 1                   -000001 

•oooooo 

40 

5° 

•000003                   -000002 

"OOOOO I 

5° 

60 

•000007                   -000004 

•000003 

60 

7° 

'ooooi 7 

•000009 

'000008 

70 

80 

-000042 

•000022 

'000020 

80 

1 

•000046                   -000024 

•000022 

I 

2 

•oooooo 

•000027 

•000023 

2 

•0000; ; 

•000029 

•000026 

3 

4 

'000060 

•000032 

'000028 

4 

85 

■000065 

■000035 

•000030 

8; 

6 

•000072 

■000038 

■000034 

6 

•000078 

•000042 

'000036 

1 

8 

•000086 

•000046 

•000040 

8 

9 

•000094 

■000050 

■000044 

9 

90 

'000 10} 

•000055 

■000048 

90 

1 

•OOOI I  2 

•000060 

•OOOO; 2 

1 

2 

"OOOI2:; 

•000065 

■000058 

2 

3 

•cooi  }4 

■000071 

•000063 

3 

4 

"000147 

•000078 

•000069 

4 

9=; 

'000 1 6 i 

•0000S6 

•000075 

05 

Positive  quantities  i 
Negative  quantities 


n  Old  Style  Type. 
in  Modern  Type. 
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Abstract  or  the  Discission. 

Mr.  A.  W.  WATSON  said  that  the  history  of  the  subject  dealt 
with  by  the  paper,  as  recorded  in  the  Journal  of  the  Institute,  was 
exceedingly  interesting.  Perhaps  the  classical  papers  on  the  subject 
Mere  those  of  Dr.  Sprague  and  Mr.  AVoolhouse,  in  which  those 
eminent  gentlemen  differed  widely  from  each  other,  and,  as  Mr. 
King  had  said,  left  the  question  in  a  very  inconclusive  condition. 
Prior  to  that  famous  controversy,  there  were  excellent  articles  by 
the  late  Mr.  J.  A.  Higham,  in  which  the  field  was  widened  very 
considerably,  and  what  was  known  as  Mr.  Woolhouse's  "system" 
was  dethroned  from  its  position  of  isolation,  and  shown  to  be 
merely  one  formula  of  many  that  were  suitable,  more  or  less,  for 
the  purpose  of  graduation.  After  the  lapse  of  a  few  years,  there 
was  a  short  note  from  Mr.  G.  F.  Hardy  (J.I.A.,  xxxii,  371),  in 
which  the  subject  was  attacked  with  much  originality.  Besides 
giving  one  or  two  new  formulas,  Mr.  Hardy  gave,  what  appeared  to 
be  of  more  importance,  some  practical  though  tentative  criteria  for 
determining  the  value  of  any  particular  formula.  Mr.  Levine  had 
preceded  Mr.  Hardy  in  the  same  volume  (p.  290)  with  a  short  note 
elucidating  the  algebraic  form  of  Mr.  Higham's  and  Mr.  "Woolhouse's 
expressions,  and  also  in  the  same  volume  (p.  378)  was  a  very 
admirable  paper  by  Mr.  Todhunter,  in  which  the  algebraical  side  of 
the  subject  was  thoroughly  investigated.  Mr.  Todhunter's  paper 
was  preceded  by  a  note  which,  reading  it  at  the  present  time,  almost 
implied  that  the  article  was  intended  as  a  sort  of  obituary  notice. 
But  the  method  did  not  seem  to  have  expired,  and  in  the 
Transactions  of  the  Second  International  Congress  of  Actuaries 
(pp.  31-109)  there  was  a  remarkable  paper  by  Dr.  Karup,  in 
which  he  suggested  that  the  system  of  Summation  formulas  was 
destined  to  be  of  far  more  utility  in  the  future  than  any  method  of 
analytical  graduation.  Probably  the  truth  was  that  an  analytical 
method  of  graduation,  such  as  Makeham's,  would  be  preferred, 
when  the  peculiar  qualities  of  such  a  method  as  that  were  desired 
to  be  brought  into  operation  for  secondary  purposes  ;  but,  if  nothing 
were  required  but  a  smoothly  progressing  curve,  then  one  of  the 
methods  of  summation,  "  mechanical  graduation ",  as  Dr.  Karup 
had  happily  termed  it,  would  be  adopted,  since  this,  if  the  formula 
were  carefully  chosen,  would  give  an  admirably  flowing  curve 
without  laborious  effort  in  its  application. 

It  seemed  that  the  questions  of  most  importance  were,  first  of 
all,  which  function  was  to  be  graduated,  and,  secondly,  which 
formula  was  to  be  employed  in  the  graduation.  With  regard  to  the 
first  question,  he  agreed  entirely  with  Mr.  King  that  it  made  no 
difference  in  practical  working  whether  one  graduated  1X  or  </.r, 
but  the  proof  of  that  was  not  quite  easily  seen  at  the  first  reading, 
and  he  thought  it  would  be  of  advantage  if  Mr.  King  would 
amplify  his  references  to  that  point  in  the  final  proof  of  his 
paper.  He  was  perfectly  satisfied  that  the  fact  was  as  Mr.  King 
stated,  but  he  did  not  think  Mr.  King  had  quite  correctly  used 
Mr.  G.  F.  Hardy's  notation  (2[l]  -  [2]);    Mr.   Hardy's   plan  was 
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always  symmetrical,  and  a  summation  of  two  successive  values 
would  go  between  the  lines,  Avhereas  twice  the  summation  of  the 
unit  value  would  be  on  the  line,  and  a  deduction  of  one  from  the 
other  would  not  in  these  circumstances  be  in  accordance  with 
Mr.  Hardy's  scheme.  The  point  was  a  small  one,  and  in  no  way 
impugned  the  validity  of  Mr.  King's  argument  on  the  general 
principle  of  graduating  lx  or  dx.  Mr.  King  showed  that,  so  far  as 
AVoolhouses  formula  was  concerned,  the  graduation  of  qx  gave 
better  results  than  the  graduation  of  lx  at  the  extreme  end  of  the 
table,  and  he  was  inclined  to  believe  that  every  summation  formula 
would  give  better  results,  when  applied  to  qx,  than  when  applied 
to  lx.  Dr.  Karup  had  investigated  that  point,  and  came  to  the 
conclusion  that  that  method  was  the  best  which  gave  the  smallest 
theoretical  errors,  and  like  Mr.  King  he  found  that  qx  gave  very 
much  smaller  errors  than  dx  or  /.<• :  it  therefore  seemed  reasonable 
to  assume  that  qx  should  be  preferred.  There  was  nothing, 
so  far  as  he  could  see,  in  Mr.  Woolhouse's  writings  to  suggest 
why  he  was  so  emphatic  in  preferring  lx,  and  the  only  conclusion 
he  could  come  to  was  that  his  statement  appeared  to  be 
merely  a  controversial  weapon,  and  need  not  be  taken  very 
seriously.  It  should  not  be  overlooked  that  remarkably  good 
results  were  given  by  Mr.  King's  graduation  of  eolog/>.v. 
"Whether  the  graduation  of  oology-  would  give  universally  good 
results  was,  of  course,  a  matter  for  further  enquiry  ;  but  on 
the  figures  given  by  Mr.  King,  cologjb;  would  seem  to  be  a  perfectly 
suitable  function  for  graduation  by  a  mechanical  process.  Mr.  King- 
questioned  whether  the  application  of  Mr.  Spencer's  21-term  formula 
would  not  give  defective  results,  if  applied  to  the  column  lx.  That, 
perhaps,  was  a  matter  for  further  investigation,  but  he  was 
satisfied  that,  applied  to  qx,  the  formula  gave  results  that  were 
nearly,  if  not  indeed  quite,  all  that  could  be  desired. 

As  to  the  best  formula  to  be  used  for  graduation,  he  was  not 
sure  that  he  entirely  agreed  with  Mr.  King  in  his  method  of 
investigation.  Mr.  King  had  taken  a  curve  that  was  admittedly  of 
the  Makeham  type,  and  had  ascertained  what  error  was  produced 
in  that  curve  by  a  re-graduation  by  Mr.  Woolhouse's  formula.  In 
the  first  place,  he  was  not  at  all  sure  that  at  the  end  of  life  any  of 
the  unadjusted  bodies  of  data  that  had  to  be  dealt  with  in  recent 
years  conformed  very  closely  to  a  Makeham  curve  In  one  very 
large  investigation  which  he  had  to  conduct  a  short  time  ago,  there 
was  a  distinct  tendency  in  the  rates  of  mortality  at  the  highest  ages  to 
form  a  series  in  arithmetical  progression,  and,  when  he  turned  to  the 
account  of  the  graduation  of  the  0M(j)  Table,  it  seemed  to  him  that 
there  had  been  an  appreciable  transference  of  the  deaths  from  ages 
80-84  to  ages  85-89  for  the  purpose  of  making  the  facts  fit  into 
a  Makeham  curve.  Therefore  he  was  not  quite  disposed  to  agree 
with  Mr.  King  that  all  known  statistics  did  tend  to  take  the  shape 
of  a  Makeham  curve  at  the  end  of  life.  If,  on  the  contrary,  the 
tendency  of  the  rates  of  mortality  at  these  extreme  ages  was  to 
proceed  by  constant  first  or  second  differences,  then  a  summation 
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formula  would  give  better  results  than  a  Makeham  graduation,  and 
discrepancies  between  them  could  not  be  ascribed  to  errors  in  the 
former.  But,  however  that  might  be,  the  test  of  a  good  graduation 
formula  of  the  summation  type  was  not  the  amount  of  the 
theoretical  error  which  it  introduced,  but  its  power  of  graduating. 
It  was  admitted  that  a  certain  theoretical  error  was  introduced,  but 
Mr.  G.  F.  Hardy  was  so  little  impressed,  apparently,  with  its 
amount  that  he  purposely  increased  it  by  the  introduction  of  an 
error  of  one-twelfth  of  the  central  second  difference,  in  order  to 
obtain  a  formula  which  had  greater  graduating  power.  Mr.  Hardy 
demonstrated  in  his  paper  that  a  formula  which  gave  a  theoretical 
error,  such  as  Woolhouse's,  was  nevertheless  very  efficient  in 
reducing  the  probable  error  in  the  ungraduated  facts,  and  he  also 
gave  a  criterion  for  ascertaining  the  smoothness  of  the  third 
differences.  He  would  venture  to  suggest  that  both  of  those 
criteria  should  be  applied  to  a  summation  formula,  before  judgment 
on  its  utility  was  pronounced.  Although  Mr.  Spencer's  21 -term 
formula  was  erroneous  to  a  greater  extent,  as  regarded  the  4th 
and  6th  differential  coefficients,  than  Woolhouse's  or  Higham's,  yet, 
judged  by  the  standard  of  graduating  power  supplied  by  Mr.  Hardy, 
it  was  more  powerful  than  either  of  them.  Mr.  King  doubted 
whether  the  formula  gave  quite  such  happy  results  at  the 
extreme  of  life,  after  age  80,  as  it  did  in  the  published  results. 
Reference  to  a  table  in  which  the  formula  was  used  throughout 
showed,  however,  that  at  the  ages  80-84  the  expected  deaths  by 
the  21 -term  formula  were  1,511,  and  the  actual  were  1,524,  whilst 
at  the  age  group  85-89  the  expected  were  502,  and  the  actual  511. 
That  was  a  much  closer  result  than  would  have  been  obtained  by 
the  use  of  a  Makeham  graduation,  and  brought  him  back  to  the 
suggestion  that  a  series  might  not  invariably  follow  a  Makeham 
■curve,  and  that,  if  it  did  not,  the  errors  in  the  graduated  results 
might  be  even  less  than  the  very  small  quantities  which  Mr.  King's 
enquiry  had  disclosed. 

There  was,  perhaps,  another  very  easy  criterion  as  to  whether  a 
formula  of  graduation  was  a  good  one,  which  was  first  given  by 
Mr.  J.  A.  Higham,  and  had  been  subsequently  referred  to  by 
Dr.  Karup,  namely,  the  flow  of  the  coefficients  of  the  successive 
terms  entering  into  the  graduating  formula.  Mr.  AVoolhouse's  curve 
of  coefficients  had  been  described  as  "high-shouldered."  Mr.  Higham 
stated  that  the  reason  why  his  formula  gave  better  results  was  that 
the  flow  of  the  coefficients  was  very  much  more  regular  than 
Mr.  Woolhouse's.  In  Mr.  Silencer's  formula,  on  p.  68  of  Mr.  King's 
paper,  the  coefficients  were  60,  57,  47,  33,  18,  6,  -  2,  -  5,  -  5,  -  3,  -  1, 
for  Uo,  and  respective  values  of  y  from  1  to  10,  forming  a  curve  of 
a  Avavy  type.  That  seemed  to  satisfy  the  criterion  of  waviness  upon 
which  Mr.  Higham  insisted,  and  seemed  to  show  that  the  formula, 
other  things  being  equal,  was  likely  to  give  satisfactory  results. 
In  conclusion,  he  wished  to  express  his  satisfaction,  personally,  with 
the  results  of  Mr.  King's  investigation.  He  felt  a  certain  sense  of 
responsibility   in    having    used    the    summation    formulas    in    an 
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important  investigation,  but  whatever  feeling  of  hesitation  he  might 
have  had  as  to  their  acceptance  by  the  profession  would  be  dissipated, 
now  that  Mr.  King  had  shown,  first,  that  the  differences  between 
the  errors  involved  under  age  80  were  so  small  as  not  to  be  worthy 
of  notice,  and  secondly,  when  q  was  the  function  graduated, 
that  errors  up  to  the  extremity  of  life  were  practically  evanescent. 

Mr.  T.  G.  ACKLAXD  said  the  Institute  was  once  more  indebted 
tn  Mr.  King  for  a  valuable  paper,  based  upon  skilful  mathematical 
investigations,  and  upon  his  large  experience  of  the  subject  of 
graduation.  The  object  of  the  paper  was  set  out  on  p.  56 — "To 
ascertain  the  nature  and  to  measure  the  magnitude  of  the  error 
which  these  summation  formulas  unquestionably  do  introduce,  and  so 
to  gauge  its  importance  ".  and  "  also  to  enquire  as  to  the  functions  to 
which  the  formulas  should  lie  applied  in  order  to  keep  the  error  at  its 
minimum."  Necessarily,  in  a  scientific  investigation  of  the  error 
introduced  by  summation  formulas,  Mr.  King  had  had  to  assume  a 
law  of  mortality,  because  it  must  be  evident  that  the  ungraduated 
facts  of  a  mortality  table  do  not  in  themselves  actually  follow  any 
ascertained  law.  Quite  properly,  Mr.  King  had  taken  the  Makeham 
curve,  and  the  0  Table,  although  it  might  be  remarked  that  that 
table,  from  special  circumstances  indicated  by  the  author  of  the 
graduation,  Mr.  G.  F.  Hardy,  did  not  run  unite  so  closely  to  the 
ungraduated  facts  as  it  might  have  done,  if  those  circumstances  had 
not  existed.  But,  having  adopted  that  Makeham  curve  as  a  basis,  it 
seemed  to  him  that  it  was  no  longer  possible  to  consider  the  paper, 
valuable  though  it  was.  as  an  investigation  of  the  error  introduced 
by  a  summation  formula  of  graduation,  as  compared  with  the 
ungraduated  facts.  The  paper  was  really,  as  he  thought,  an 
investigation  of  the  error  arising  between  a  Makeham  graduation 
and  a  AVoolhouse  graduation,  and  gave  no  indication  as  to  the 
departure  of  the  latter  from  the  unadjusted  data.  He  could  not 
help  thinking  that  the  qualifications  he  had  suggested  must  be  fully 
in  Mr.  King's  mind.  He  said,  for  instance,  that  the  error  Avhich  he 
was  investigating  was  negligible  up  to  about  age  80,  and  that  only 
from  80  to  95  did  it  become  of  sufficient  importance  for  him  to  set 
out.  in  respect  of  different  functions,  the  actual  magnitude  of  the 
error,  based  on  mathematical  formulas.  But,  comparing  the 
Makeham  graduation  of  the  0M( ^  Table  with  the  actual  ungraduated 
data,  it  would  be  found  that  in  many  points  the  error  as  between 
the  Makeham  curve  and  the  ungraduated  facts  exceeded  the 
value  of  the  error,  as  deduced  by  Mr.  King's  mathematical  formula. 
That  could  be  shewn  at  once  by  reference  to  the  table  given  in 
the  "Account  of  Principles  and  Methods"  (p.  149)  by 
Mr.  G.  F.  Hardy,  in  which  he  showed  that  at  ages  15-19,  40-4-b 
60-4,  80-4  and  85-9,  the  error  was  practically  double  that  which 
might  be  considered  accidental,  or  the  "  probable  error ",  and 
therefore,  that  the  Makeham  curve  materially  departed  from  the 
facts  at  those  particular  groups  of  ages. 

But  he  might  illustrate  the  matter  further  by  considering  some  of 
the  functions  which  Mr.  King  had  graduated,  and  stating  the  actual 
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magnitude  of  the  error,  as  between  the  ungraduated  facts  and  the 
Makeham  curve.  Taking  the  column  of  Ix,  for  instance,  at  ages  20, 
40  and  60  (and  making  the  necessary  adjustment  as  to  the  different 
values  of  the  radix  used  in  the  ungraduated  results  and  in  the  0M(j) 
Table),  it  would  be  found  that  the  difference  in  the  value  of  /  in  each 
rase  exceeded  1,000,  on  a  radix  of  107,324  at  age  10.  Mr.  King's 
figures  given  in  Table  4  represented,  unite  accurately  no  doubt,  tin- 
difference  in  lx  between  the  Makeham  and  Woolhouse  graduations, 
and  that  difference  was  expressed  (to  the  <ame  radix)  in  decimals  at 
ages  20  and  40,  and  was  only  equal  to  2 '57  at  age  GO.  Making 
similar  comparisons  with  the  graduation  of  qx  (Table  3)  and  colog 
px  (Table  5),  similar  results  were  indicated,  but  not  to  the  same 
extent  ;  that  was  to  say,  the  error,  which  was  not  dealt  with  in  the 
paper,  between  the  ungraduated  facts  and  the  Makeham  graduation, 
was  very  much  larger  than  the  error  which  Mr.  King  had  actually 
investigated.  Therefore  he  suggested  that  it  could  not  be  considered 
that  the  actual  error  was  negligible  up  to  age  80  ;  and,  as  regarded 
ages  80  to  95,  as  Mr.  Watson  had  pointed  out,  the  0M(,)  Table 
departed  rather  from  the  facts,  and  after  age  85  it  would  lie  found 
that,  speaking  generally,  the  graduated  mortality  throughout  was 
higher  than  the  ungraduated  facts.  He  was  not  suggesting  that 
Mr.  King  could  have  done  any  more  than  he  had  done,  or  acted 
differently  ;  but  he  was  trying  to  warn  the  younger  members  of  the 
profession  that,  if  his  own  view  was  correct,  this  was  not  in 
any  sense  an  investigation  of  the  actual  error  involved  by  a 
summation  formula  of  graduation,  as  compared  with  the  actual 
facts. 

Mr.  KING  said  that  the  error  dealt  with  in  his  paper  was  not 
that     involved",  but  that  ''introduced,  into''  mortality  tables. 

Mr.  ACKLAXD  said  that  might  be  a  necessary  qualification. 
With  regard  to  the  graduation  of  particular  functions,  he  was  afraid 
his  remarks  would  also  apply  ;  he  should  not  admit,  on  the  reasoning 
given  by  Mr.  King  (although  it  might  be  perfectly  correct  on  other 
grounds),  that  particular  functions  were  more  suitable  for  graduation 
by  Woolhouse's  method  than  other  functions,  becaused  it  seemed  to 
him  that  the  author  had  always  proceeded  on  the  lines  of  comparing 
his  results  with  the  Makeham  curve,  which  was  not  the  curve  that 
truly  represented  the  original  facts.  For  instance,  taking  the 
deduction  arrived  at  by  Mr.  Kin-  with  regard  to  colog px.  which  was 
new  and  interesting,  this  might  probably  be  soundly  based,  but  one 
would  not  lie  surprised  to  find  that  such  a  function  as  colog  px 
could  l»e  so  graduated  by  Woolhouse's  method  as  to  come  very  close 
indeed  to  the  value  by  Makeham's  curve,  because  colog  px  was  in  the 
simple  form  a  +  /3>?.  In  graduating  a  function  of  that  form  by 
"Woolhouse's  method,  evidently  the  constant  a  would  remain 
unaltered  in  the  result.  The  constant  ft  was  a  common  factor  of 
the  second  term,  and  would  also  emerge  unaltered,  so  that  one 
was  only  dealing  with  the  geometrical  progression  <f,  afterwards 
multiplying  by  the  factor  /3.  If  they  were  dealing  with  a  geometrical 
progression  in  general,  he  had  no  doubt  that  Woolhouse's  graduation 
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i night  very  materially  disturb  the  results,*  but  when  dealing  (as  in 
the  present  case)  with  a  geometrical  progression,  where  the  ratio, 
the  value  of  c,  did  not  materially  differ  from  unity— being  equal,  in 
the  0M(5)  Table,  to  1 '0939564— it  would  be  found  that  the 
application  of  Woolhouse's  method  did  not  materially  disturb  the 
values  of  the  series  graduated.  He  had  tested  this  by  a  simple 
experiment,  and  found  that,  taking  the  necessary  series  of  15 
consecutive  values  for  Woolhouse's  formula,  and  dealing  with  the 
function  rx\  log  10c  being  =  '039,  a  central  graduated  value  was 
arrived  at  of  124'955rr  instead  of  125c*,  the  difference  being  '045c*, 
which,  divided  by  125,  gave  an  error  of  '00036rr.  If  that  result 
was  taken  out  for  values  of  x  from  80  to  95,  and  multiplied  by  the 
factor  /3,  there  would  lie  obtained  the  precise  values  of  the 
"estimated  errors''  indicated  in  column  (5)  of  Mr.  King's  Table  5, 
in  respect  of  the  graduation  of  colog  p.r.  It  of  course  followed  that 
the  estimated  error  deduced  by  Mr.  King  in  respect  of  colog^x  was 
a  quantity  bi  geometrical  progression  in  Tables  accurately  following 

Makeham's  law,  since  ,"'  =flcc(\c)4,  with  a  common  ratio  of 

ax 

c  =  1  '0939564.     He    thought   therefore    that    there    was    a    special 

reason,   evident  on  consideration  of  the   above  facts,  why  cologne 

was  susceptible  of  graduation  by  Woolhouse's  method  without  at 

all    materially    disturbing    the    values    by    the    Makeham    curve. 

Similar  remarks  would  apply  to  the  functions  /*.,•  and  nix. 

He  thought,  however,  that  the  paper  would  be  eminently  sugges- 
tive, in  that  it  might  be  possible  to  develop  Mr.  King's  idea  (on  p.  60) 
by  applying  Makeham's  curve  in  sections  throughout  the  mortality 
table*  Dealing,  for  instance,  with  ages  80  to  95,  there  were  16 
consecutive  values,  and  if  the  ungraduated  values  of  colog  px  were 
taken  for  these  ages,  and  summed  in  four  sets  of  four,  it  would 
be  possible,  by  well-known  methods,  to  deduce  values  of  a,  /3,  and  c 
which  would  reproduce  accurately  the  sums  of  such  values,  and 
which  would  bring  out  a  curve,  with  values  of  the  constants,  all 
materially  differing  from  those  employed  in  the  whole  table,  but 
which  would  faithfully  and  very  closely  represent  the  unadjusted 
values  from  age  80  to  age  95.  Taking  the  appropriate  differential 
coefficients  of  the  values  of  colog  px,  so  graduated,  he  thought  that 
there  would  be  a  very  close  indication  of  the  true  error  involved  by 
a  summation  formula  in  the  ungraduated  facts.  He  had  no  doubt 
that  this  line  of  procedure  would  have  occurred  to  others,  and  was 
probably  in  Mr.  King's  mind,  and  it  might  be  a  suggestion  worth 
following  up. 

Mr.  Watson  had  referred  to  Dr.  Karup's  method,  published  in 
the  singularly  interesting  paper  in  the  '  Transactions  of  the  Second 
International  Actuarial  Congress."  That  paper  was  translated  into 
English  on  pp.  78-109  :  and  he  might  here  interpolate  the  wish 
that  members  could  have  the  benefit  of  full  translations  of  the 
whole  of  the  Congress  papers,  or,  at  least,  the  more  valuable  of 
them,    instead    of    brief    and    insufficient    abstracts.       Dr.    Karup 

*  See  Dr.  Spvagne's  investigation  of  this  point  (J.T.A..  xxvi,  109). — [Ed.  J.I.A.~] 
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proceeded  in  his  paper  on  lines  similar  to  those  adopted  by 
Mr.  King,  but  he  did  not  get  out  actual  numerical  values  of  the 
differential  coefficients,  but  dealt  only  with  the  relations  of  the 
fourth  to  the  sixth,  and  so  on,  as  illustrating  whether  one  formula 
for  graduation  was  better  or  Avorse  than  another.  With  regard  to 
the  mathematical  work  in  Mr.  King's  paper,  it  was  of  great  interest 
to  all  the  members  to  have  the  differential  coefficients  of  the 
different  functions  thus  carefully  worked  out.  Personally  he  should 
like  to  have  seen  them  set  out  in  the  more  familiar  form  of  the 
constants  a,  /3,  and  c,  because  one  was  rather  confused  by  seeing 
such  results  as,  for  example.  logpx  —  logs,  which,  in  the  other 
notation  resolved  itself  simply  into  (3: ^  :  and  similarly  in  other  cases. 
Mr.  King  had,  in  this  respect,  followed  the  plan  of  the  Text-Book, 
and,  no  doubt,  from  his  large  experience  with  students,  had  found 
that  this  was  the  best  way  to  set  out  the  formulas  and  results,  but 
those  who  were  more  accustomed  to  deal  with  the  a  and  (3  form 
found  it  a  little  troublesome  to  familiarize  themselves  with  the 
other  method. 

There  was  just  one  personal  matter  to  which  he  would  refer  in 
conclusion.  On  p.  59  of  his  paper,  Mr.  King  was  good  enough  to 
mention  his  name,  and,  to  give  him  credit  for  that  which  was  not 
really  due  to  him.  In  the  twenty-third  volume  of  the  Journal 
(p.  Sol*  et  seq.)  the  speaker  had  shown  that  Mr.  Woolhouse:s 
summation  formula  could  be  arrived  at  by  a  columnar  method, 
but  it  was  not  for  the  first  time  that  that  was  demonstrated. 
Mr.  G-.  F.  Hardy,  in  the  remarks  he  made  on  a  paper  read 
in  April  1882  by  Mr.  J.  A.  Higham,  was  the  first  to  indicate  a 
formula,  which,  although  a  little  different  in  form  from  his  own. 
practically  led  to  the  same  result,  in  the  way  of  deducing  Wbolhouse's 
formula  by  a  columnar  method.  His  own  formula  and  method 
were  independently  arrived  at.  but  appeared  a  little  later  in  the 
Insurcmct  Record,  and  were  ultimately  published,  at  the  request  of 
the  then  Editor,  Dr.  Sprague,  in  the  Journal  of  the  Institute,  where 
his  contribution  happened  to.  appear  on  the  same  page  as  the  report 
of  the  method  deduced  by  Mr.  Hardy,  to  whom  was,  however,  due 
the  credit  of  first  discovery  and  publication.  Mr.  J.  A.  Higham 
followed  the  matter  up,  and  deduced  a  third  and  perhaps  simpler 
formula  for  columnar  summation,  and  the  whole  case  was  fully  and 
accurately  stated  by  Mr.  Todhunter  in  volume  xxxii  of  the  Journal 
(p.  384).  In  conclusion  he  thanked  Mr.  King  for  an  eminently 
suggestive  paper,  and  one  that  would,  he  thought,  probably  lead 
to  further  investigations  and  interesting  developments. 

Mr.  G.  J.  LIDSTOXE  thought  that  one  of  the  uppermost  feelings 
in  the  minds  of  the  members  must  be  one  of  regret  that  Mr.  Gr.  F.  Hardy 
was  not  present  that  evening — not  only  because  he  was  a  past 
master  in  the  art  of  graduation,  but  also  because  he  had  such  a 
singular  power  of  luminous  exposition,  which,  in  view  of  some 
differing  opinions,  woidd  be  of  the  highest  value  that  evening.  The 
mention  of  Mr.  G.  F.  Hardy's  name  brought  him  to  two  preliminary 
points.     First  of   all,  it  appeared  to  him,  with  great  submission, 


88  On  the  Error  introduced  into  Mortality  Tables         [Jan. 


that  Mr.  King  made  too  much  distinction  between  Mr.  Hardy's 
plan  and  Mr.  Higham's.  So  far  as  he  understood  the  subject,  they 
were  practically  alternative  representations  of  the  same  method. 
He  thought  that  all  Mr.  Higham's  results  could  be  obtained  by 
Mr.  Hardy's  plan,  and  certainly  Mr.  King's  equation  7  (page  58), 
which  he  understood  was  really  the  expression  of  Mr.  Higham's 
formula,  could  be  obtained  much  more  simply  from  the  first 
and  second  equations  given  in  Mr.    Hardy's    short   paper. 

[Mr.  Hardy's  equation   (l)   contains  an  awkward  misprint,  as 

o     ,'  should  read  — — —  .     His  equation   (2)  follows  at  once,  and 
n  -  1  24 

in  Mr.  King's  notation  it  may  be  written — 
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remembering  that  Mr.  Hardy's  u0  (central  term)  is  Mr.  King's  "„.. 
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Eliminate  b,  by  multiplying  (a)  by  o-._>  -  t  and  (/3)  by  s.2  -  t  and  taking 
the  difference  of  the  results,  and  there  follows  at  once 
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which  is  Mr.  King's  equation  (7)  in  a  slightly  more  condensed  form.]* 
Another  point  was  that  he  desired  to  ask  Mr.  King  whether  he 
could  reconsider  the  title  Mr.  G.  F.  Hardy's  modified  formulas" 
as  applied  to  the  one  which  was  dealt  with  in  the  paper.  Of 
course,  Mr.  King  used  it  only  as  an  illustration,  but  incidentally  it 
might  be  thought  that  the  formula  was  put  forward  by  Mr.  Hardy 
as  one  which  he  Avould  himself  use.  That,  he  thought,  was  not 
the  case.  Mr.  Hardy's  Friendly  Society  formula  was  developed 
from  Woolhouse's  by  two  successive  stages ;  first  of  all 
from  Woolhouse's  Avas  obtained  Higham's  formula,  as  Mr.  Hardy 
pointed  out,  by  substituting  the  sum  of  three  successive  central 
differences  (6-i  +  &o  +  ^i)  for  three  times  the  central  second 
difference  (3£0) ;  and  thereby  a  great  improvement  in  smoothness 
Avas  obtained  by  Mr.  Higham.  Mr.  Hardy  went  further,  and 
developed  and  smoothed  the  formula  by  substituting  three  successive 
summations  [4]  [5]  [6],  instead  of  summing  three  times  in  fives 
[5]  [-5]  [o].  There  A\'as  therefore  a  double  improvement,  one  adopted 
from  Mr.  Higham,  and  another  introduced  by  Mr.  Hardy  himself  ; 
with  the  result  that  his  Friendly  Society  formula  Avas  certainly  very 

*  The  paragraph  given  above  within  square  brackets  is  inserted  as  an  Addendum, 
at  Mr.  Lidstone's  request. — [Ed.  J.I.A.' 
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much  smoother  than  the  one  to  which  Mr.  King  had  attached 
Mr.  Hardy's  name. 

Mr.  KING  said  that  he  had  distinctly  disclaimed  that  at  the 
foot  of  page  70  of  his  paper. 

Mb.  LIDSTONE  unite  understood  that  Mr.  King  had  used  it 
only  for  the  purpose  of  illustration,  but  his  suggestion  was  that  it 
might  be  thought,  by  those  who  did  not  read  the  paper  with  extreme 
care,  that  the  formula  was  one  belonging  to  Mr.  Hardy,  which  it 
certainly  was  not. 

On  the  main  subject  of  the  paper,  he  found  himself  in  agreement 
with  Mr.  King,  and  somewhat  in  disagreement  with  Mr.  Ackland. 
It  appeared  to  him  that  Mr.  Ackland  had  based  his  remarks,  and  in 
particular  his  numerical  application,  on  a  Makeham  graduation 
which  applied  without  any  change  of  constants  from  age  20  to  the 
limit  of  life,  whereas  the  whole  spirit  of  Mr.  King's  investigation 
was  that,  if  a  mortality  table  did  not  follow  Makeham  throughout, 
it  would  follow  it  with  sufficient  accuracy  for  successive  sections  of 
fifteen  years,  and  that  Mr.  Ackland  demonstrated  himself  at 
the  end  of  his  own  speech.  He  (the  speaker)  agreed  that 
Mr.  King's  investigations  had  shown  that  in  applying  the 
summation  methods  it  would  be  better  to  use  qx,  or  cologp*,  rather 
than  lx,  if  it  was  desired  to  obtain  extreme  accuracy  from  the 
theoretical  point  of  view.  At  the  same  time,  the  general  impression 
left  on  his  mind  was  that  it  really  did  not  matter  very  much  which 
was  used,  even  /  or  d,  because,  as  Dr.  Sprague  himself  pointed  out, 
the  theoretical  error  only  became  at  all  sensible  at  the  extreme 
limit  of  life,  where  the  data  must  be  necessarily  rough  and 
unreliable,  and  in  almost  any  event  the  graduation  would  require 
a  little  adjustment. 

If  it  were  thought  worth  while  to  eliminate  or  further  reduce 
the  small  theoretical  error,  there  was  another  point  of  view  from 
which  the  subject  might  be  attacked.  The  theoretical  errors  arose 
because  of  the  very  rapid  change  of  curvature  in  the  curve.  Those 
rapid  changes  were  to  a  very  large  extent  common  to  all  mortality 
tables,  and  if,  therefore,  instead  of  graduating  the  original  observed 
function,  say  cologp*,  the  difference  between  the  observed  function 
and  the  value  according  to  some  standard  table  was  first  taken,  the 
greater  part  of  that  disturbing  curvature  would  be  eliminated,  and 
the  resulting  function  left  for  graduation  would  have  two 
advantages:  first  of  all,  it  would  be  much  smaller  in  itself 
than  the  original  function,  and,  much  more  important,  it  would  be  a 
very  much  flatter  curve.  Therefore  for  a  double  reason  it  would 
lead  to  very  much  smaller  theoretical  errors  when  one  of  the 
summation  formulas  was  applied,  and  this  without  bringing  in  more 
distant  terms  of  the  original  series,  which  is  the  effect  of  a  double 
graduation  or  subsequent  correction,  such  as  has  sometimes  been 
suggested.  Therefore  it  would  be  possible  to  use  a  Aery  much  more 
powerful  graduation  formula,  one  which  might  introduce  a  sensible 
error  into  the  value  of  cologyir,  but  which  would  not  introduce  an 
error  of  any  importance  into  the  difference  between  the  observed 
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value  and  the  standard  value.  That  was  a  method  that  might  be 
called  graduation  by  reference  to  a  standard  table,  and  he  once  gave 
a  small  example  of  it  in  the  Journal  (vol.  xxx,  p.  212),  except  that 
the  difference,  instead  of  being  graduated  by  a  summation  formula, 
was  graduated  graphically.  If  Mr.  King  would  set  out  the 
difference,  say.  between  the  0M  unadjusted  qx,  or  colog  p*,  and 
the  corresponding  values  by  any  other  standard  table  which  was 
really  well  graduated,  it  would  lie  seen  at  once  how  much  smaller 
the  differences  were,  and  how  much  flatter  the  curve. 

He  entirely  agreed  with  Mr.  A.  W.  Watson,  when  he  said  that 
Mr.  King  had  set  out  to  deal  with  only  one  side  of  the  subject,  and 
had  dealt  with  it  very  completely  ;  but  that  the  other  side  of  the 
question,  namely,  what  formula  would  do  most  smoothing  of 
the  roughnesses,  was  of  much  more  importance.  For  instance,  Mr. 
Todhunter  in  his  note,  by  a  tour  deforce  produced  a  little  graduation 
formula  which  had  the  merit,  from  Mr.  King's  point  of  view,  of 
being  correct  to  fifth  differences,  but  he  thought  Mr.  Todhunter 
would  probably  be  the  first  to  say  that  he  would  not  advocate  its 
adoption,  because  it  would  not  have  a  very  great  smoothing  power. 

In  dealing  with  the  end  of  the  table.  Mr.  King  had  made  an 
interesting  suggestion  that,  at  the  point  where  the  main  formula 
failed,  the  curve  should  be  continued  by  one  of  Higham's  shorter 
formulas  ;  but  he  pointed  out  that  there  might  be  some  slight 
disjunction  :  that  is,  the  final  curve  might  not  run  smoothly  into 
the  old  curve.  In  that  connection,  he  should  like  to  ask  Mr.  King 
to  consider  whether  that  smoothness  of  junction  might  be  obtained 
automatically,  for  all  practical  purposes,  by  using  the  last  graduated 
values,  found  by  the  main  formula,  instead  of  the  ungraduated 
values,  in  applying  the  short  formula.  It  seemed  to  him  that 
would  probably  have  the  effect  of  making  one  curve  run  gently  into 
the  other,  without  the  necessity  for  subsequent  adjustment. 
Another  way  in  which  the  ends  of  the  table  might  be  conveniently 
dealt  with,  was  by  the  assumption  that  at  the  last  ten  years  at  least 
Makeham's  law  would  apply.  Probably  everyone  would  agree  that 
one  should  not  attach  too  much  importance  to  the  actual  facts  at  the 
end  of  lite,  and  that  Makeham's  law  would  be  quite  adequate,  and 
probably  even  superior.  By  that  law  there  were  three  constants, 
namely,  A.  B  and  c,  and  therefore  three  relations  or  points  of 
agreement  to  dispose  of.  If  one  of  those  relations  were  used,  by 
making  the  graduated  term,  at  the  junction  of  the  two  curves,  to 
agree  by  the  summation  method  and  by  the  Makeham  method  ;  and 
if  another  relation  were  used,  by  making  the  differential  coefficient 
or  the  flow  of  the  curve  also  equal  at  that  point,  there  was  one 
relation  remaining  to  dispose  of,  and  if  that  -were  used  by  making 
the  total  deaths  reproduce  themselves  for  the  short  term  that  was 
being  dealt  with,  there  would  be  obtained  a  graduation  which  would 
be  as  satisfactory  as  anything  that  could  be  done  by  the  summation 
method,  and  at  the  same  time,  from  the  way  in  which  it  had  been 
formed,  it  would  necessarily  fit  on  quite  smoothly  to  the  end  of  the 
summation  graduation. 
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At  the  end  of  his  paper  (p.  72 ),  Mr.  King  arrived  at  the  conclusion 
that  there  were  practically  only  two  methods  available,  unless  the 
experience  closely  followed  Makeham's  law  throughout  its  course. 
He  should  like  to  plead  for  an  open  mind  on  the  subject.  In  the 
first  place  there  was  Mr.  Gr.  F.  Hardy's  masterly  graduation  of  a 
table  which  did  not  follow  Makeham's  law,  by  means  of  a  supple- 
mentary continuous  mathematical  curve  grafted  on  to  a  base  line 
which  did  follow  Makeham's  law.  It  seemed  to  him  that  in 
that  case  very  satisfactory  results  had  been  produced,  and  the 
method  was  one  which  must  be  borne  in  mind.  Then  there  was 
another  method,  which  Mr.  Elderton  introduced  in  his  paper  on 
"Temporary  Assurances'"  (J. I. A.,  xxxvii,  501).  He  thought  he- 
was  not  making  any  breach  of  confidence  when  he  said  that  in 
Mr.  Elderton's  treatise  on  '*  Frequency  Curves  ".  now  about  to  be 
published,  there  would  be  found  an  absolutely  satisfactory  graduation 
of  the  0NM5  Table  produced  by  a  method  which  was  not  included 
in  the  two  Mr.  King  had  mentioned.  In  conclusion,  although  he  had 
ventured  to  comment  on  one  or  two  points  in  the  paper,  he  thought 
everyone  would  be  very  grateful  to  Mr.  King  for  one  of  his  usually 
thorough  investigations,  and  one  which,  to  his  mind,  was  satisfactory. 
notwithstanding  Mr.  Ackland's  criticisms. 

Mr.  H.  P.  CALDERON  said  that  it  appeared  to  him  that  there 
was  no  reason  why  it  should  be  assumed  that  the  summation  was 
equivalent  to  the  central  term,  since  the  formula  would  not  be 
absolutely  correct.  Mr.  King  having  attained  graduated  values 
which  were  equal  to  Ux  -  o'4Ab/r,  the  graduated  result  can  be  equated 
to  that  quantity.  With  regard  to  the  point  with  which  Mr.  Lidstone 
had  dealt,  he  had  to  make  an  alternative  suggestion  as  to  the  series 
left  at  the  end  of  the  graduation  formula.  It  would  be  perfectly 
possible  to  adopt,  say.  the  tirst.  third,  and  fifth  terms  from  the  end 
of  the  graduated  table  :  and  also  as  a  second  group  the  second, 
fourth,  and  sixth  terms,  and  to  construct  two  curves  consisting  of 
the  alternate  terms  of  the  residual  series,  taking  the  mean  of  these 
curves  to  form  the  rest  of  the  curve  required,  the  fourth  differences 
in  each  case  being  left  to  be  found  from  the  terms  to  be  so  adjusted. 

Mr.  F.  B.  GrALEE  said  he  had  been  asked  by  Mr.  Crisford 
to  mention  that,  in  his  recent  investigation  into  the  mortality 
experience  of  the  Rock  Life  Assurance  Company,  the  graduation  had 
been  made  in  two  ways — first.  l.r.  by  "Woolhouse,  and,  secondly.  qx, 
by  "central  ages  after  grouping  in  groups  of  5  and  taking  mean 
rate  and  mean  age  of  final  groups."  They  certainly  obtained  a 
result  more  approximate  to  the  actual  mortality  by  the  latter 
method  than  by  the  former,  but  whether  that  was  an  accident  or 
not  he  could  not  say. 

Mr.  R.  TODHUXTEK  said  that  the  debate  had  been  main- 
tained at  a  very  high  level,  and  that  was  the  best  evidence  of  the 
great  interest  which  the  paper  had  aroused.  In  considering  the 
question  of  graduation  by  summation  formulas,  he  would  suggest 
that  a  distinction  should  be  drawn  between  summation  formulas. 
considered    as   independent    methods  of    graduation,   and  deduced 
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merely  from  an  algebraical  expression,  and  those  formulas  which 
had  been  devised  as  a  convenient  means  of  applying  processes 
based  upon  some  method  of  interpolation.  Of  the  latter  class 
of  formulas  there  were  two  well-known  examples,  Woolhouse's  and 
Karup's,  and  a  third  example  in  a  work  recently  published  by 
Herr  Altenburger.*  The  formulas  which  depended  upon  a  method 
of  interpolation  seemed  to  stand  on  a  somewhat  different 
footing  from  the  various  formulas  "  more  or  less  suitable  for 
graduation"  which  Mr.  G.  F.  Hardy  had  shown  them  how  to 
produce  wholesale.  Mr.  King  had  essayed  the  difficult  task  of 
defending  summation  formulas  as  a  whole,  and  had  succeeded — so 
far  as  he  had  gone — in  his  object.  He  had  shown  that  the 
graduation  of  the  smooth  series  by  any  of  the  summation  formulas 
which  were  commonly  employed  did  not  produce  any  material 
deformation  of  the  curve,  and  also  that  the  functions  qx  and  colog px 
were  least  unfavourably  affected  by  the  process.  But  he  felt  sure 
that  Mr.  King  would  be  the  first  to  admit  that  that  did  not  carry 
them  very  far.  It  was  quite  easy,  by  some  such  process  as  that 
which  Mr.  J.  A.  Higham  explained  in  one  of  his  later  papers,  a 
process  of  adjusting  the  differences  between  the  unadjusted  and 
graduated  results,  to  reproduce  a  series  correctly  to  the  seventh 
differences.  Xo  doubt  a  formula  could  be  devised  correct  to  tenth 
differences,  if  it  were  worth  anyone's  while  to  do  it.  But,  as 
Mr.  Watson  and  Mr.  Lidstone  had  pointed  out,  it  was  the 
graduating  power  of  the  formula  that  had  to  be  considered,  and  not 
its  effect  upon  a  smooth  curve.  That  point  Mr.  King  had  avowedly 
not  dealt  with. 

It  seemed  to  be  open  to  question  whether,  at  the  ]  present  stage 
of  their  knowledge,  there  was  really  sufficient  justification  on  the 
ground  of  theory  alone  for  employing  a  long  range  summation  formula. 
The  only  generally  accepted  criterion  of  the  graduating  power  of  a 
summation  formula  appeared  to  be  the  "flow  of  the  coefficients. " 
It  was  true  that  Mr.  G.  F.  Hardy,  in  his  note  in  volume  xxxii  of 
the  Journal,  had  made  some  investigations  as  to  the  effect  of  such 
formulas  upon  the  probable  error,  but  it  was  not  clear  that  Mr. 
Hardy  had  committed  himself  to  the  proposition  that  the  probable 
error  test  was  strictly  applicable.  His  conclusions  were  based  on 
the  assumption  that  the  various  quantities  included  in  the  range  of 
the  formula  were  affected  by  similar  probable  errors.  As  a  matter 
of  fact,  that  was  not  the  distribution  of  the  errors — and  it  was  not 
even  to  be  justified  by  the  similar  weights  of  the  observations.  If 
one  took  a  long-term  formula,  a  21-term  formula,  embracing  say 
ages  20  to  40  of  the  unadjusted  data,  the  weights  of  the 
observations  at  the  two  ends  of  that  curve  were  so  dissimilar  that 
the  assumption  that  each  quantity  was  affected  by  a  similar  probable 

*  [T\5(10S.2-S4)]-'1.  The  single  operation  rV(10Ss-SJ  gives  the  value  of 
«i  obtained  by  drawing  a  curve  of  the  third  order  through  v,-x ,  w0,  a,,  and  u  -, . 
The  formula  will  be  found  in  a  paper  on  Graduation  contributed  by  Herr 
Altenburger  in  1905  to  the  Proceedings  of  the  Austro-Hungarian  Insurance 
Offices' Association  (noted  under  "  Additions  to  the  Library"  on  page  414,  of 
vol.  xxxix  of  the  Journal). — ~Ed.  J.I.A.^ 
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error  seemed  to  be  inadmissible.  He  was  rather  inclined  to  accept 
the  summation  methods  for  the  purpose  for  which  Mr.  King 
recommended  them,  namely,  for  preliminary  graduation,  but 
-  sjgested  that  in  that  case  the  best  thing  was  to  employ  a  short 
range  formula,  including  a  comparatively  small  number  of  terms 
and  calculated  to  deal  merely  with  the  ripples  in  the  unadjusted 
data,  as  Mr.  Hardy  called  them,  ami  to  leave  the  waves  alone. 
The  function  ex  seemed  to  be  one  that  might  lend  itself  to  graduation 
by  the  summation  formula  method.  In  the  calculation  of  the 
curtate  expectations,  a  good  deal  of  graduation  was  implicitly  done. 
In  the  case,  for  example,  of  the  unadjusted  0M  experience,  it  would 
lie  found  that  the  expectations  ran  with  comparative  regularity,  and 
that  their  differences  could  almost  be  adjusted  by  inspection. 

The  PRESIDENT  said  that  the  paper  exhibited  that  depth  of 
knowledge  shown  in  all  the  papers  which  Mr.  King  had  contributed. 
He  did  not  himself  propose  to  offer  any  criticisms,  because  the  few 
notes  he  had  made  had  been  already  dealt  with  by  those  who  had 
spoken.  There  was.  however,  one  small  point  in  which  he  ventured 
slightly  to  disagree  with  Mr.  King.  Mr.  King  said  :  "  In  fact,  the 
summation  formulas  faithfully  analyze  the  curve,  and  infallibly  lay 
hold  of  its  true  law.  even  if  they  do  not  remove  all  irregularities." 
He  was  prepared  to  be  convinced  by  Mr.  King  on  that  point,  but 
his  experience  was  that  that  was  not  rigidly  correct,  and  that  the 
application  of  summation  formulas  did  not  always  bring  the  law  of 
the  series  to  light.  If  he  was  wrong,  he  was  sure  the  members 
would  be  glad  if  Mr.  King  would  elaborate  the  point  a  little  further. 

The  PRESIDENT  then  read  the  following  communication 
which  had  been  received  from  Dr.  T.  B.  Sprague,  and  remarked 
that  he  was  glad  to  see  that  this  veteran  actuary,  who  had  now 
retired  from  work,  was  still  active  in  mind,  and  ready  to  take 
up  the  cudgels  on  his  old  subject  of  graduation. 

Dr.   SPRAGUE  wrote  as  follows: 

I  am  glad  to  see  that  Mr.  King  has  taken  up  the  subject  of 
graduation,  and  has  studied  so  thoroughly  the  conflicting  views  of 
Mr.  Woolhouse  and  myself.  As  I  have  now  for  several  years  laid 
aside  all  actuarial  work.  I  cannot  undertake  to  follow  Mr.  King 
over  all  the  new  ground  he  has  traversed  in  the  course  of  his  long 
paper,  but  must  practically  confine  myself  to  an  examination  of  his 
criticisms  on  my  papers. 

The  first  point  that  struck  me  on  reading  his  paper,  was  that  he 
seems  to  have  greatly  exaggerated  the  extent  of  my  "  partial  change 
of  views."  It  will  be  seen  on  reference  to  my  papers  (J. I. A.,  xxvi.  77  : 
xxix,  59,  236)  that  I  objected  to  Mr.  Woolhouse's  formula  of 
graduation,  on  two  grounds,  which  it  has  in  common  with  all  other 
summation  formulas  ;  that  is  to  say.  (1)  because  it  does  not  remove 
the  irregularities  of  the  original  series  of  facts,  but  only  reduces 
them  :  and  (2)  because  it  distorts  the  law  of  the  facts  to  a  greater 
or  less  extent.  Mr.  AVoolhouse  admitted  the  former  of  these 
objections  to  be  well  founded  as  a  matter  of  fact,  but  put  it  aside 
because,  in  his  view,  smoothness  of  graduation  was  quite  a  secondary 
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consideration  ;  whereas  I  hold  it  to  be  the  most  important   point. 

There  remained,  therefore,  nothing  more  to  be  said  about  this 
objection,  and  the  discussion  was  limited  to  the  second  objection. 
Mr.  Woolhouse  denied  that  his  method  had  any  tendency  to  distort 
the  law  of  the  facts,  as  I  had  alleged  :  and  it  was  for  me  to  prove 
that  such  a  tendency  existed.  For  this  purpose,  I  made  a  graduation, 
by  his  method,  of  a  table  that  was  already  perfectly  graduated  and 
free  from  all  irregularities  ;  and  in  order  that  he  might  not  object 
that  his  method  had  not  had  a  fair  trial.  I  was  careful  to  follow  the 
precise  course  recommended  by  him  :  and,  therefore,  took  h-  as  the 
function  to  be  graduated,  and  not  qx,  as  some  other  writers  had 
done.  The  figures  that  I  thus  obtained  showed  that  the  law  of  the 
series  had  been  distorted,  as  I  had  predicted;  but.  the  distortion  was 
so  small,  as  to  be  of  no  practical  importance  except  at  extreme  old 
ages:  and  I  therefore  stated  plainly  that  my  second  objection 
to  his  method  might  be  disregarded  in  practice.  This,  however, 
left  objection  No.  1.  which  was  by  far  the  more  important, 
untouched;  so  that  my  "change  of  views'"  was  much  less  than 
would  be  inferred  by  anybody  who  simply  read  Mr.  Kind's  paper. 

Such  were  the  '  circumstances  "  of  my  partial  change  of  views  ; 
and  I  learn,  with  much  surprise,  that  Mr.  King  and  other  persons 
have  inferred  from  them,  that  I  was  of  opinion  that  Mr.  Woolhouse's 
formula  gives  better  results  when  applied  to  the  lx  column,  than 
when  applied  to  qx.  This  was  strongly  asserted  by  Mr.  Woolhouse, 
but,  like  many  other  assertions  of  his.  was  not  accepted  by  me.  I 
thought  it  better,  however,  not  to  call  it  in  question,  nor  even  to 
express  my  dissent  from  it ;  because  that  might  have  led  to  an 
increased  bitterness  of  controversy,  which  it  was  clearly  desirable  to 
avoid.  I  have  never  considered  the  question  whether  it  is  1  letter  to 
graduate  lx  or  qx  :  and  my  reason  for  taking  the  former  was,  as 
stated  above,  because  Mr.  Woolhouse  held  that  his  formula  was  not 
applicable  to  qx',  and,  therefore,  if  I  had  graduated  qx.  it  would 
have  been  open  to  him  to  say  that  I  had  not  given  his  method  a 
fair  trial. 

Mr.  King  says  with  regard  to  the  figures  given  by  me  (xxvi, 
pp.  82  and  87)  that  the  graduations  by  the  summation  formulas  used 
by  Mi'.  Higham,  bring  out,  not  only  the  minimum  mortality  between 
ages  30  and  35,  but  also  a  second  well-marked  minimum  between 
ages  45  and  50,  which  is  not  disclosed  by  any  of  my  groupings.  I 
cannot  allow  this  to  pass  without  notice  ;  but  all  that  can  be  said  is 
that,  in  my  opinion,  the  latter  minimum  is  not  well  marked,  but  is 
one  of  the  minor  irregularities  which  it  is  the  business  of  a  good 
graduation  to  eliminate. 

The  only  other  point  I  have  to  remark  upon  is  Mr.  King's 
statement  that  it  comes  to  exactly  the  same  thing  whether  we 
graduate  Jx  or  dx.  This  is  not  generally  true,  for  when  we  graduate 
dx,  this  does  not  at  once  give  us  the  values  of  /.r  that  are  required  to 
get  a  mortality  table,  and  it  depends  on  what  value  of  /  we  take  as 
our  starting  point,  whether  we  shall  get  the  same  identical  results  as 
we  get  by  graduating  lx.      For  instance,  if  the  series  of  /.r  proceed- 
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l>v  constant  fourth  differences,  and  we  graduate  it  by  means  of  Mr. 
Woolhouse's  formula,  there  is  a  constant  error  of  -5'4A4/r.  Next, 
graduating  in  the  same  way  the  values  of  </.r,  we  leave  them  unaltered, 
because  they  proceed  by  third  differences;  and  if  we  then  take  one  of 
the  ungraduated  values  of  /.r  as  our  starting  point,  we  shall 
reproduce  the  original  values  of  the  lx  series.  But  the  series 
obtained  by  graduating  /.»-  is,  as  we  have  seen,  different  from  this, 
inasmuch  as  it  contains  the  constant  error  above  mentioned. 

A  hearty  vote  of  thanks  was  accorded  to  Mr.  King  for  his 
paper. 

Mr.  KING,  in  reply,  said  that  at  such  a  late  hour  he  could  scarcely 
take  up  all  the  points  raised,  nor  did  he  think  it  was  necessary. 
Mr.  Watson  had  criticized  his  remarks  with  regard  to  the  operation 
of  taking  2[l]  -  [2]  in  order  to  get  dx,  and  complained  that  that 
brought  the  result  between  the  lines.  That  was  what  it  did,  because 
<lx  was  not  central,  but  was  between  the  lines,  and  therefore  the 
little  demonstration  in  the  paper  was  perfectly  accurate.  It  was 
only  one  ease  of  a  much  more  general  theorem,  the  remembrance 
of  which  might  sometimes  save  a  good  deal  of  trouble.  It  bore 
upon  the  question  of  interpolation.  If  there  be  two  series. 
"h.  'it,  Ma,  &c.,  and  v:0,  wt,  v:^,  &c,  and  if  the  differences, 
Wo-?'.",;,)  ut  —  wt,  &c,  be  taken,  and  the  intervals  of  the  resulting 
series  be  subdivided  by  interpolation,  the  result  produced  is  the 
same  as  if  each  of  the  two  original  series  had  been  first  separately 
interpolated,  and  the  differences  between  the  interpolated  values  had 
then  been  taken.  That  led  him  to  the  remark  of  Dr.  Sprague  on 
the  question  of  graduating  lx  or  dx.  All  that  he  said  in  the  paper 
was  that,  whether  /  or  d  was  graduated,  the  same  '/  was  obtained. 
It  was  another  question  altogether  how  to  start  with  the  d's  to 
reconstruct  the  table.  Of  course  if  the  start  was  not  with  a 
graduated  /,  but  if  some  other  value  were  taken  as  the  starting  point 
for  the  summation,  a  different  table  was  obtained,  but  that  was 
apart  from  the  question  he  had  discussed. 

With  regard  to  other  matters,  he  thought  he  should  have  had 
.a  good  deal  to  say  in  reply  to  Mr.  Ackland,  but  he  had  replied 
to  himself  at  the  end  of  his  own  speech.  The  paper  did  not 
•discuss  the  question  of  graduation  generally,  nor  what  was  the  best 
course  to  pursue  ;  nor  did  it  discuss  the  divergence  between  the 
graduated  series  and  the  ungraduated  rough  series.  He  had  taken 
up  for  a  very  good  reason  only  one  point,  what  was  the  error 
introduced  into  a  perfectly  smooth  table  by  summation  formulas 
of  graduation  1  The  question  had  been  left  unsatisfactory,  because 
Dr.  Sprague  did  not  entirely  withdraw  his  charge  that  all  such 
formulas  should  be  included  in  one  condemnation.  He  might  have 
referred  more  to  Mr.  Todhunters  able  paper  on  the  subject  of 
these  graduation  formulas,  but  it  did  not  cover  the  ground  of  his 
own  paper,  and  did  not  help  in  the  solution  of  the  problem.  But, 
in  an  introductory  note  to  that  paper,  Mr.  Todhunter  referred 
to  the  objections  to  summation  formulas,  and  said  that 
therefore  it  was  necessary  to  resort  to  the  graphic  process  or  to  a 
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Makeham  formula.  His  own  object  was  to  see  whether  that  was 
so,  and  he  thought  he  had  shown  that  they  might  absolutely  ignore 
the  theoretical  errors,  and  go  forward  and  discuss  the  larger 
question  as  to  which  formulas  might  properly  he  used,  which  were 
the  best  to  use,  and,  generally,  what  was  the  best  method  of 
graduation. 

If,  however,  anyone  so  desired,  it  was  easy  to  eliminate  practically 
all  the  error.  When  a  table  had  been  graduated  by  one  of  the 
formulas,  one  had  merely  to  difference  centrally  four  times,  and 
multiply  the  fourth  central  difference  by  the  proper  factor,  which  is 
5 '4:  for  Woolhouse's  formula,  and  add  that  to  the  original  result, 
and  the  table  was  obtained  graduated  correctly  to  the  sixth  differ- 
ential coefficient.  But  personally  he  did  not  think  it  was  worth 
while  doing  that,  the  error  being  so  small  that  it  might  be  neglected 
altogether.  With  the  President's  remarks  he  agreed  to  a  certain 
point,  that  the  graduation  formula  did  not  in  every  case  disclose  the 
true  law  of  a  curve,  and  we  might  take,  for  instance,  the  early  years 
of  a  select  table  :  but  for  all  practical  purposes  he  still  thought  that 
his  statement  that  the  law  was  shown  was  correct,  and  that  therefore 
it  was  possible  afterwards  to  apply  a  graphic  method  with  safety. 
He  was  much  interested  in  Mr.  Watson's  figures  regarding  the 
carrying  out  to  the  old  ages  of  the  graduation  of  certain  tables  by 
Mr.  Spencer's  twenty-one  term  formula,  but  they  simply  proved 
what  he  said,  that  the  formula  further  on  did  not  give  quite  such 
good  results.  The  error  shown  by  Mr.  Watson  came  up  to  1  per- 
cent, whereas  the  error  mqx  given  by  Woolhouse's  formula  was  1  in 
3,000.  Even  according  to  Mr.  Watson's  figures,  however,  the  error 
was  not  of  supreme  importance  :  it  was  not  very  large,  and  at  those 
old  ages  it  was  so  far  discounted  that  it  might  be  practically 
neglected.  He  was  obliged  to  the  members  and  felt  grateful  to 
them  for  the  reception  they  had  given  to  his  work. 

[Mr.  King  asks  us  to  supplement  his  speech  in  reply  by  the 
following-  remarks. — Ed.  J.I.A.~\ 

It  was  unnecessary  on  the  part  of  Mr.  Ackland  to  make  the 
disclaimer  at  the  end  of  his  speech.  He  has  misunderstood 
the  passage  on  p.  59  of  the  paper,  because  Mr.  G.  F.  Hardy's 
original  and  elegant  method  of  applying  Woolhouse's  formula  is 
not  "  summation  "  in  the  sense  in  which  the  word  is  there  used. 
He  (Mr.  King)  had  attributed  rightly  to  Mr.  Ackland  the  discovery 
that  the  formula  is  of  the  "  summation  "  class  ;  and  Mr.  Ackland  had 
attributed  rightly  to  Mr.  Hardy  the  discovery  that  the  formula  can 
be  applied  by  a  "columnar"  method:  but  the  two  things  are 
different,  and  the  distinction  is  indicated  by  Mr.  Todhunter. 
J. I. A.,  xxxii,  384,  where  he  discusses  the  respective  discoveries  of 
Messrs.  Ackland  and  Hardy. 

No  doubt  the  "  summation "  form  could  be  evolved  from 
Mr.  Hardy's  "columnar"  form,  but  that  was  not  fully  shown  by 
Mr.  Hardy  when  he  first  promulgated  his  discovery. 
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ACTUARIAL   NOTES. 


I. 

A  New  Demonstration  of  the  Formula  for  the  value  of  an 
Apportionable  Annuity  payable  by  instalments  m  times  a 
year.     By  George  J.  Lidstone,  F.I. A. 

X  HE  common  formula  for  the  value  of  an  apportionable  annuity 
of  1  payable  by  mthly  instalments,  namely — 

V        ImJ  \,lm- 

is  usually  derived*  by  a  double  application  of  the  Euler- 
Maclaurin  (Woolhouse)  summation  formula.  It  is  proposed  to 
show  how  it  may  be  obtained,  by  a  simple  and  instructive  process, 
from  a  consideration  of  the  way  in  which  a'm)  must  differ  from  a. 
Since  in  each  case  the  annuity  is  payable  up  to  the  date  of  death, 
the  difference  is  evidently  one  of  interest  only. 

In  each  interval  of  —  th  of  a  year,  the  payment  of  —  th   by 

continuous  instalments  is  replaced,  in  the  case  of  the  mthly  annuity, 

by  one  payment   of    -  th   at   the   end   of  the    interval  ;     hence, 

J  r  *  m  ' 

•III} 

ar 
ax  x    —  or  dxX.  —    ,  i.e.,  the  value  of  a  continuous  annuity  of 

nv 

B 

,  will  provide  precisely  the  same  payments  as  af£l)  up  to  the 

J(m) 

end  of  the  last  completed  interval. 

In  the  interval  in  which  death  occurs,  the  continuous  annuity 

of  — —  will  provide  a  total  payment  of  /  x    .       (where  /  is  the 

J  (w)  _  J(m) 

time  completed  from  the  beginning  of  the  interval  to  the  date  of 
death),  and  this  payment — being  made  in  momently  instalments — 
will  amount  at  the  end  of  the  time  t  (i.e.,  at  the  moment  of  death)  to 

S__  e^5— J.    8 ._ 

i(m\        8       ~      8-       8:i 
Zm      bm- 

\2m       A  J         Vl-m-      4m      6/ 

*  See  Text-Book,  Part  II,  Chaps,  ix  and  xi. 
VOL.  XLI.  H 
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The  mthly  annuity  will  provide  after  the  same   interval  of  time   a 
payment  of  t,  i.e.,  an  excess  payment  of 

as  compared  with  the  last  result.      Since  /  ranges  from  0  to  - 

m  . 

the  average  amount  of  this  quantity  (assuming  equal  distribution 
of  deaths  in  this  small  interval)  will  he 

i 

-h(  1       l  ^    &f  1         1 


4m-      6m- J         \24ma       12wi2      24w3/      12m*' 

and  the  present  value  of  a  payment  of  this  amount   receivable  at 
the  moment  of  death  is 

i  o    ■>  A*  —  fo^2  ( 1  ~~  ^*) 
15J»r  12m- 

ThiSj  then,  is  the  amount  to  be  added  to  ax  x  -.       to  produce 

J  m 

a™  ;  that  is 

/  1 2;«- 

=  */l  --*-  +  -£-  +  ()•*  +...)+,  J  -2  ( 1  ~  8«>-J 
\        :2  m        lzm-  J       12mr 

-  A         M  & 

V        ImJ       V.lnr 

Q.E.D. 

The  assumption  of  equal  distribution  of  deaths  is  equivalent 
to  rejecting  small  quantities  of  the  second  and  higher  orders  in 

evaluatine;  the  integrals  of  ( -^  )  and  (  r^ — ;  — -. 1-  77  ) ;  but 

\2m      2/  \r2m-      4m      0/ 

as  these  integrals  are  themselves  multiplied  by  8  and  8~  respectively. 

i.e.,  by  small  quantities  of  the  first  and  second  orders,  the  rejected 

terms  in  the  product  are  of  the  third  and  higher  orders.    Similarly 

in  the  term  djl— 1-  ^77— <  +  0'B3  +  .  .  . ),  the  first  rejected 

\       2m      12m-  J 
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term  is  of  the  order  dxx8*}  i.e.,  also  of  the  third  order  since  ax 


is,  in  general,  of  the  same  order  as 


1 


Thus  the  final  result  is 


correct  as  far  as  terms  of  the  second  order  (as,  of  course,  is  well 
known  from  the  Euler-Alaclaurin  solution),  although  the  result 
has  been  obtained  on  the  assumption  of  equal  distribution  of 
deaths ;  the  reason  is  that  (by  a  device  which  is  of  not 
infrequent  application)  the  required  value  is  thrown  into  such  a 
form  that  the  approximation  is  applied  only  to  a  small  correctional 
term  and  not  to  the  main  terms  involved  in  the  required  value. 

Mr.  W.  Palin  Elderton  points  out  that  an  interesting- 
variant  of  the  above  proof  can  be  obtained  by  integrating  to  find 
the  average  value  of  the  correction,  before  expanding  in  terms 
of  8.  It  is  shown  above  that  the  excess  payment,  as  at  the 
moment  of  death,  is 


/  — . 


?«— 1      8 


Jw 


J(m) 


e'8-l 


The  average  value  is  m  times  the  integral  of  this  quantity 
between  the  limits  0  and—,  i.e.. 


/- 


—  t 


J(vi)  J 


1 


-1        1 

8  in 


1 


1 


•2  m        8      j{,„ 


1  = 


m 


Multiplying  this,  as  before,    bv   A,,  or   1  —  Bdx   and    adding  the 
product  to  axx  . —  ,  we  have 

°a™=dxJ-  +(±  -  I  +  -L-)(l_&y 


=dj\ 


+ 


1_  _  1 

m       8 


1 


Expanding;    .       in  terms  of  8,  we  get 

J(.m) 


—  x-    + 


12m3 


,  +0-8* 
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so  that  the  expression  finally  reduces  to 

S\        8 


*0-k) 


12j 


as  before,  and  it   may  be  similarly  shown  that  the  rejected  terms 
are  of  the  third  and  higher  orders. 


II. 

On  the  Determination  of  the  Rate  of  Interest  in  Annuities-Certain. 
By  Dr.  Francesco  P.  Cantelli. 

_LX  the  theory  of  annuities  the  problem  of  finding  the  rate  of 
interest,  having  given  the  present  value  of  a  specified  number  of 
payments  of  an  annuity,  is  a  very  familiar  one. 

Various  authors  have  given  solutions,  but  their  formulas  have 
been  obtained  by  developing  series  which  do  not,  in  all  cases, 
prove  sufficiently  convergent  to  permit  of  a  small  number  of 
terms  being  taken  into  account. 

M.  H.  Laurent  has  criticized  Baily's  formula  on  the  ground 
that  it  is  impossible  to  fix  the  limit  of  the  error  in  using  the 
formula,  and  has  proposed*  for  the  determination  of  i,  the 
formula 

.    i    I/.    t\-*    /iv/,    i\--'-1 

a      a\        a/  \a/  V        a/ 

where  a  is  the  given  value  and  /  the  term. 

The  solution  of  the  problem  without  placing  any  restriction 
on  the  positive  values  which  a  and  t  (t  integer)  may  have,  and  so 
as  to  avoid  development  in  a  series,  may,  I  think,  be  worthy  of 
note,  especially  if  the  method  of  solution  leads  easily  to  the 
determination  of  i  in  cases  where  this  value  may  prove  to  be 
negative. t 

The  method  which  1  set  forth,  which  depends  solely  on  the 
solution    of   an    algebraic    equation    having    only    three    terms, 

*  Theorie  des  Operations  Fiaancieres. 

I  Among  the  most  recent  investigators  of  the  problem  under  notice,  I  may 
quote  M.  A.  Achard,  Bulletin  de  V Institnt  des  Aetuaires  Fra»cais  (June.  1902)  : 
s.  Wallis  Newling.  J.I.A.,  vol.  xxxvii,  p.  437;  J.  Spencer,  J.I.A.,  vol.  xxxviii. 
p.  28  >. 
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permits  of  the  determination  of  the  rate  of  interest  even  when 
the  formula  of  Baily  or  the  development  in  series  cannot  be 
conveniently  applied. 

Writing  x  for  1  +  i  in  the  equation 

1  -   l+i)-* 

a=  -  -, 

we  obtain — 

fl^+,-(a  +  l).r'+l=0 (T 

This  equation,  where  a>0,  presents  two  variations,  hence, 
lj\  the  theorem  of  Cartesio,  the  number  of  its  real  positive  roots 
may  be  zero  or  two;  but  it  is  satisfied  by  x=l,  and  thus  it  will 
certainly  have  another  positive  root  «. 

Equation  (I)  may  ba  written 

o  +  l^HlR"1 (2) 

and,  for  the  positive  values  of  x  which  satisfy  (1), 

a           i          i           1  i 

x  <  1    and    , r— -r  <  1 


a  +  1  (a  -f  1)^ 

whence  A/ .  <x<  -         (3j 

Va+1  a  v  ; 

Returning  now  to  (1)  and  differentiating  with  respect  to  x, 
we  have 

xt-1{{t  +  l)ax-t{a  +  l)}=0      ....     (4) 

an  equation  which  cancels  itself  for  only  one  real  and  positive 
value  of  x  other  than  zero,  namely,  for 

a  +  1 

a ' 

"+-t 

This  value  is  evidently  greater  than  1  if  t>a  or  less  if  t<a,  and 
therefore  by  the  well-known  theorem  of  Rolle,  it  must  be 
comprised  between  the  roots  1  and  a  of  (1)  \  thus,  in  the  first 
case  the  positive  root  a  will  be  greater,  and  in  the  second  case 
less  than  unity. 
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.     .     (5) 


Putting 

in 

(2) 

a 

a  = 

:sin 

20 

and  — 

J 

+1). 

xt~ 

cos2 

we 

obtain 

sin: 

*6 

cos; 

0= 

=U+i 

)'-. 

1 
+  1 

=X 

hence  /  log  sin #  +  log  cos 6=^  log X     ....     (6) 

Equation  (6)  is  satisfied  by  two  values  of  the  angle  6  comprised 
between  0°  and  90°,  namely,  by  those  which  correspond  to  the 
values  a  =  l  and  x  =  u.  By  means  of  this,  making  use  of 
logarithmic  tables  of  the  trigonometrical  functions  of  the  sine  and 
cosine  the  angle  6  can  be  easily  determined,  and  thence  by  means 
of  one  of  the  values  in  (5)  the  positive  value  of  x  corresponding 
thereto.  It  is  evident  that  the  exactness  of  the  value  obtained 
for  ,r  depends  on  the  approximation  afforded  by  the  logarithmic 
tables  used. 

It  is  convenient  to  determine  the  limits  between  which  the 
angle  6  is  to  be  sought.  In  the  common  case  t>a  the  value 
of  a.  must  be   greater  than  unity,  and  this  will,  as  already  stated, 

fall  between  1  and . 

a 

Indicating  by  Qx  and  62  respectively,  the  limits  of  the  angle  6, 

and  making  use  of  the  relation 

21ogsin0=log-^-:  +log./      ....     (7) 

obtained  from  the  first  expression  in  (5),  we  have 

log  sin  $!=  jrloa:         =  ,   los:  sin  #..  =  0, 
2    &  a  + 1 

these  limits  being  excluded. 

For  example,  let  /  =  30,  «  =  19. 

Here  «  must  be  greater  than  1,  and,  using  Kohler's 
logarithmic  tables  to  seven  places  of  decimals,  we  have 

log    "  ,  =1-9777236 
°a+l 

log  sin  0,=  ^log     -  .  =1-9888618;  log  sin02=O 
l    °  a  + 1 

0,  =  77°-5'         02=9O° 
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The  angle  0  corresponding  to  the  value  of  x  which  is  to  be 
found  is  thus  comprised  between  77°- 5'  and  90°. 
Equation  (6)  gives 

30  log  sin  0  +  log  cos  0=10153390. 

From  a  first  examination  we  find  that  the  angle  0  is 
comprised  between  82°  and  83°,  since 

30  log  sin  82°  + log  cos82°=1016 

30  log  sin  83c  +  log  cos83°  =  2-988 

Further  examination  gives  for 

0  =  82c  2'  10"         30  log  sin  0+log  cos  0=10153392 

0  =  82°  2'  11"         30  log  sin  0  +  log  cos  0=1-0153331 

from  which  we  have,  lastly,  for  0  =  82°  2'  l0"-033, 

30  log  sin  0  +  log  cos  0=1-0153390 

with  log  sin  0  =  1-9957912. 
From  this  we  obtain 

2  log  sin  0  =  1-9915824 

log— a—  =1-9777236 
fl  +  1 

Difference  =  log  (1  +  i)  =    -0138588 

and  i  =  '032425,  which  is  correct  in  the  last  place. 

In  conclusion,  it  may  be  mentioned  that  the  analogous 
problem  of  finding  the  rate  of  interest,  having  given  the  amount 
of  an  annuity-certain  as  distinct  from  its  present  value,  may  be 
dealt  with  on  lines  similar  to  those  laid  down  above. 
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CORRESPONDENCE. 


A   FRAGMENT   OF   HISTORY. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries, 

My  Dear  Sir, — When  recently  destroying  a  mass  of  papers,  I 
saved  from  the  flames  copies  (made  by  me  thirty-five  years  ago)  of 
two  private  formal  '  Opinions  ",  by  Joshua  Milne  and  Griffith  Davies, 
upon  (what  they  conceived  to  be)  the  proper  method  of  distributing 
profits.  You  may  probably  consider  that  they  possess  an  antiquarian 
interest  sufficient  to  justify  their  insertion  in  the  Journal,  more 
especially  as  the  products  of  two  of  the  most  original  minds  in  our 
profession. 

I  furnish  the  Opinions  in  the  authors'  own  words  : 

I. — Opinion  of  Joshua  Milne  expressed  in  1821. 

1.  From  the  total  value  of  the  property  at  present  held  by  the 
company  deduct  the  sum  which  would  be  required  to  discharge  its 
present  engagements,  including  the  purchase  of  all  its  policies  now 
in  force,  and  call  the  remainder  the  surplus  fund. 

2.  Call  the  part  of  this  fund,  which  is  to  be  divided  among  the 
assured,  the  gross  dividend. 

3.  From  the  amount  of  the  premiums  received  for  each 
assurance  now  in  force,  with  its  improvement  at  interest  up  to  this 
time,  deduct  the  present  value  of  the  policies  ;  the  remainder  will 
be  the  contribution  from  such  policies  towards  the  surplus  fund  as 
Avell  as  to  all  the  outgoings  of  the  company. 

A  being  insured  by  any  one  policy,  call  this  remainder  in  his 
case  the  contribution  of  A. 

4.  Then,  as  the  sum  of  such  contributions  derived  from  all  the 
policies  in  force  is  to  the  gross  dividend,  so  is  the  contribution  of  A 
to  his  share  of  that  dividend,  or  the  value  in  present  money  of  the 
augmentation  of  his  claim  which  should  now  be  made. 

5.  From  such  present  value  the  equivalent  augmentation  of  the 
claim  may  be  arrived  at. 

II. — Opinion  of  Griffith  Davies  expressed  in  1821. 

The  only  correct  method  of  dividing  profits  is  to  apportion  them 
in  such  a  way  to  the  different  policyholders  as  to  make  the  present 
nilues  of  their  respective  bonuses  in  the  ratio  of  the  profits  which 
have  accrued  to  the  office  from  those  persons  during  the  time  they 
have  been  respectively  assured. 

Suppose  A,  aged  20  at  the  time  of  effecting  his  policy,  has  been 
assured  six  years  for  £1,000  at  a  premium  of  £21.  15s.  I0d.,  the 
amount  of  the  six  premiums  which  he  will  have  paid  during  those 
six  years,  improved  at  3  per-cent  compound  interest  during  that 
time,  will  equal  £145.   3s.   8d.,  and  the  value  of  his  policy  at  the 
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end  of  that  time  will  be  only  £50.  14*.  bd.  :  hence,  the  profit 
accruing  to  the  office  from  him  if  he  be  then  alive  must  bi 
£94.  9&  3d. 

Suppose  D,  aged  35,  assured  for  the  same  sum  and  for  the  same 

number  of  years  at  a  premium  of   £29.  18s.  3'/..  the  amount  of  his 

contributions  will   be  £199.   5s.    6rf.   and   the    value  of    hifi   policy 

£77.  16s.  5'/.  :  hence,  in  cast-  lie  survive,  the  office  must  realize  by 

him  £121.  9s.  Id. 

I  therefore  infer  that  the  present  values  of  the  bonuses  of  these 

two   persons  must,   in    equity,   be   to  each   other   as    94*462    i>   to 

121 '454.      But    in    order    to    have    the    present    values    of   thee 

bonuses  to  each  other  in  the  above  ratio,  we  must  divide  the  former 

number  by  '457.  the  present  value  of  £1   at  the  death  of  A.  who 

must  then   be    26  years  old,  and  the  latter  by   '5451.  the  pre* 

value    of    £1   at    D's  death,   who  will  then  be   41   years   old  :  the 

94'4»il!  -  121*454 

quotients  will  be  ' =2067.  and     - —       =  222  3 

45 <  5451 

Let  £66.  9s.  bd.  be  divided — 

2067 
222*8 

429"5  :  66'471  ::  206*7  :  31*989  =  £31.  1'.  for    As 

•     .nd  taking  this  from  £61  M.  we  get  for  D's,  £-">4.  '.»•    -  \ 


We  uotice,  by  the  way.  a  characteristic  of  th  se 
the  methodical  manner  of   Milne,   and  the   partiality  of  Da*- 
expressing  Ins  views  in  figuri  - 

Yours  very  truly. 

T.  E.  YOUNG. 

1  October  1906. 


THE    VALUATION    OF   LIMITED-PAYMENT   POLICIES. 
To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SlB, — In   July    1898,    Heir    Altenburger,    in    a    letter    to    the 

Journal,   described  a  method   of    valuing   special   class    policies    by 

which  all  those  on  live-  of  the  same  age  might  be  grouped  together 

and    valued    as    whole-life  policies,    a    correction  being  afterwards 

made,  depending  on  the  nature  of  each  particular  contract.     The 

method  i-  especially  applicable  t«>  Limited  Payment  Policies,  as  it 

avoids    the    separation    of   the    sum-    assured   and   premiums    into 

different  sections,  if  the  policies  are  to  be  valued  in  groups.     The 

V~ 
general  formula  for  age  attained    ■    is  V  =  A.,-Pa.--  -  where 

P    represents    the     limited    payment     premium,    and     PI 
inserted  as   a    constant  at  the  outset   in  the   valuation   regisl 
so  that  the  total  of  the  column  divided  by  Dx  gives  th-:j  value 

VOL.    XLI.  I 


106  Correspondence.  [Jan. 

the  deferred  premiums  to  be  deducted  from  the  value  of  the 
premiums  treated  as  payable  during  the  whole  of  life.  I  have 
recently  had  occasion  to  look  into  the  method  as  applied  to  a 
valuation  by  the  0M  and  0M  Tables,  and  the  results  are  given 
below,  in  case  they  may  be  of  use  to  others. 

It  is  desirable  that  only  one  set  of  factors  should  be  used  for 
multiplying  the  premiums  and  loadings,  in  order  to  avoid  the  labour 
of  writing  oft'  the  0M  and  writing  on  the  0M "'  constants  after  the 
policies  have  been  five  years  in  force ;  and  it  will  be  seen  that  this 
may  be  done  with  results  which,  for  all  practical  purposes,  are 
exact,  as  in  the  trial  valuation  appended  the  greatest  error  in  any 
yea  i'  does  not  amount  to  unity. 

The  trial  valuation  was  made  by  the  0  Table  at  3  per-cent 
interest  and  included  only  policies  effected  within  the  five  years 
preceding  the  date  of  valuation.  The  premiums  were  assumed  to 
be  due  eight  months  after  the  valuation  date,  so  that  the  values 
of    these    were     P-  a.r„  .    or,     under     Heir    Altenburger's    method, 

P   ar-  ~-^ — .     The  policies  were  tabulated   according  to  age 

nearest     birthday    at     31     December,    and     the     constants     were 
obtained  by   multiplying  the   premiums  and    loadings  by  the  0 
values  of  Nz+n+i,  (.<+«)  being  the  age  nearest  birthday  at  the  end 
of  the  calendar  year  of  last  payment. 

To  deal  with  the  premiums  only,  the  sums  of  these  and  of  the 
corresponding  constants  were  obtained  at  each  age,  and  the  sums  of 
the  constants  were  divided  by  the  0  lb.  giving  the  values  of  the 
deferred  premiums.  Each  of  these  values  was  in  turn  divided  by 
tlif  corresponding  sum  of  the  premiums,  which  gave  the  average 
deferred  annuities       -  a,-,  and  these  subtracted  from   -  ar  gave  the 

<  b'  temporary  annuities,  ;  aaSi,  by  which  the  premiums  might  have 
been  multiplied  for  an  0M(5)  valuation.  The  values  of  n  were  found 
by  interpolation  from  a  table  of  the  0M<S1  values  of  51  a™ i,  and  these 
same  values  of  n  were  used  in  obtaining,  from  a  similar  table  of 
the  I  )M  values  of  5  a.,„  ,  the  annuities  by  the  latter  table  of  mortality 
by  which  the  premiums  were  finally  multiplied.  The  two 
interpolations  necessary  were  taken  by  first  differences  to  three 
decimal  places.  A  separate  calculation  requires  to  be  made  for  the 
values  of  n  in  the  case  of  the  loadings,  as  the  incidence  is  generally 
different. 

I  have  taken  the  case  where  the  constants  are  calculated  by  the 

<  >M  Table,  but  the  contrary  will  obviously  hold,  and  the  method 
affords  a  ready  means  of  finding  the  increased  reserve  required  for 
an  0M  and  0M  valuation,  where  an  office  makes  an  0M  valuation, 
and  has  the  constants  already  calculated  by  that  table. 

Yours  faithfully, 

ALEX.  FRASER. 
Srottis/i  Life  Assurance  Co., 

19,  Sf.  Andrew  Square,  Edinburgh, 
7  November  19IH3. 
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Age 

Premium* 

" 

Approximate 

Value 

Exact 
Value 

Error 

48 

383  4 

17-744 

45195 

45198 

-•3 

43 

238-6 

15-334 

2658-5 

2658*5 

0 

38 

135-4 

14-573 

14S60 

1486-8 

-•8 

33 

291-5 

20-430 

4093-2 

4093-3 

--1 

28 

261-2 

19-475 

3612-7 

3613-0 

-•3 

Valuation 

of 

Loading 

S. 

Age 

Loadings 

| 

n 

Approximate 

Value 

Exact 
Value 

Error 

48 

649 

17-916 

769-4 

769-4 

0 

43 

465 

15-318 

517-7 

5177 

0 

38 

26-3 

15-328 

299-2 

299-5 

-•3 

33 

66-9 

20-681 

946-6 

946-5 

+  -1 

28 

643 

19-617 

893-6 

894-1 

-•5 

OBITUARY    NOTICE, 


Dr.  Ferdinand  Hahn. 

T 

_LHE  President  (Mr.  Frank  B.  AVyatt),  at  the  commencement  of 

the  Sessional  Meeting  of  the  Institute  of  Actuaries,  held  on 
17  December  last,  referred  in  the  following  terms  to  the  death 
of  Dr.  Ferdinand  Hahn,  the  President  of  the  Fifth  International 
Congress  of  Actuaries  held  in  Berlin  in  September  last  : 

The  President  said  that  before  proceeding  to  the  business  of 
the  evening  he  had  a  sad  announcement  to  make.  No  doubt 
many  of  the  members  had  read  with  regret  in  the  papers  of  the 
death  of  Dr.  Hahn,  the  President  of  the  German  Federation  for 
Insurance  Science,  and  of  the  last  International  Congress 
held  in  Berlin,  which  was  attended  by  several  of  the  members 
of  the  Institute.  That  Congress  was  the  first  opportunity 
the  members  had  had  of  making  the  acquaintance  of  Dr.  Hahn  ; 
they  went  there  as  strangers,  but  when  they  left  at  the  end  of  a 
week  they  felt  no  longer  strangers.  Dr.  Ferdinand  Hahn  was  an 
exceedingly  genial  man,  of  distinguished  position  and  of  great 
legal  and  scientific  attainments,  and  he  was  greatly  respected  by 


108  Obituary  Notice.  [Jan.  1907. 

the  Society  of  which  he  was  the  head.  A  letter  was  heing  sent 
to  Professor  Manes  (General  Secretary  of  the  Society),  and  the 
permission  of  the  members  was  asked  that  that  letter  should 
convey  the  sympathy  of  the  members  of  the  Institute  with  the 
family  of  Dr.  Halm  in  the  loss  they  had  sustained,  and  also 
sympathy  with  the  German  Society  at  the  loss  they  had  incurred 
by  the  death  of  their  President. 

It  was  unanimously  agreed  that  a  resolution  of  sympathy 
should  be  forwarded. 

We  are  indebted  to  Dr.  A.  Manes,  the  General  Secretary  of  the 
Congress,  for  particulars  kindly  supplied  as  to  the  career  of  the 
late  Dr.  Halm,  of  which  the  following  is  a  brief  abstract  : 

Dr.  Hahn  devoted  his  youth  and  early  manhood  to  the  study 
of  jurisprudence,  and,  turning  his  attention  to  Insurance  matters, 
he  ultimately  became  General  Manager  of  two  important  Insurance 
Companies  in  Magdeburg,  and  was  also  on  the  Council  of  several 
other  Insurance  Companies  and  Banks.  He  was  President  of 
Associations  of  Rail,  Transport,  and  Accident  Insurance 
Companies,  in  the  founding  and  development  of  which  he  took  a 
considerable  share.  Dr.  Hahn  was  member  successively  of  the 
Prussian,  and  of  the  Imperial,  Insurance  Councils.  The  German 
Federation  for  Insurance  Science  was  established  in  1899,  largely 
on  his  initiative,  with  an  inclusive  scope  which  covered,  not  only 
actuarial  theory  and  practice,  but  also  the  legal  and  medical  study 
and  work  closely  associated  therewith.  Dr.  Hahn  likewise  took 
a  large  and  important  part  in  the  arrangement  and  details  of  the 
Fifth  International  Congress  for  Insurance  Science,  and  of  the 
Fourth  International  Congress  for  Insurance  Medicine,  held 
simultaneously  at  Berlin,  in  September  1906,  and  the  unequalled 
success  of  the  Congress,  and  his  unanimous  election  as  President, 
were  regarded  by  him  as  the  zenith  of  his  career.  His  energy  and 
versatility  are  sufficiently  evidenced  by  the  above  enumeration,  but 
in  addition  he  possessed  high  literary  capacity,  the  best  results  of 
which,  however,  are  hidden  in  reports  and  memoirs,  mostly  of  a 
private  nature.  His  success  in  life  was  due  to  a  strong 
personality,  characterized  by  a  keen  readiness  to  grasp  new 
ideas;  and  whilst  he  was  essentially  practical,  he  had  yet 
a  deep  respect  for  theory.  Dr.  Ferdinand  Hahn  passed 
away  on  12  December  1906,  in  the  62nd  year  of  his  age. 
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Introduction. 

\>  HEN,  some  ten  years  ago,  I  contributed  a  paper  to  the 
proceedings  of  this  Institute  with  a  title  similar  to  the  present  one,* 
I  felt  it  necessary  to  make  some  sort  of  apology  for  introducing  a 
subject  which  seemed  to  lie  somewhat  outside  the  range  of  those 
in  which  an  Institute  of  Actuaries  might  be  considered  as 
interested.  Such  an  apology  if  appropriate  then  is,  I  feel,  no 
longer  needed  in  view  of  the  increased  interest  in  legal  matters 
bearing  on  life  assurance  work  which  has  been 
increased  manifested  in  recent  years  bv   actuaries  individually 

interest  in  legal  .  »  •  } 

?m5™arti5rie«.  and  also  by  the  Institute  of  Actuaries  and  the  Faculty 
of  Actuaries,  as  shown  by  their  proceedings.  It  is  now 
far  more  common  than  it  was  a  few  years  ago  for  the  actuary  of 
a  life  assurance  company  to  deal  with  the  many  legal  matters 
which  arise  in  connection  with  the  ordinary  work  of  the  office,  a 
change  which  I  venture  to  think  is  advantageous  alike  to  the 
company  and  its  clients.  Where  this  course  is  adopted  there  is, 
as  a  rule,  considerable  saving  of  time,  since   a  certain   amount  of 

*  J. LA.,  vol.  xxxiii,  p.  205. 
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delay  is  inevitable  when  a  matter  has  to  be  submitted  to  the 
company's  solicitors.  Moreover,  the  matter  will  generally  be 
dealt  with  in  a  way  more  conducive  to  the  interests  of  the 
company  as  a  whole,  when  the  individual  dealing  with  it  is  in 
close  touch  with  all  the  aspects  of  the  business,  and  is  able  to 
weigh  the  advantages  likely  to  be  gained  by  a  concession,  against 
the  risk  run  by  relaxing  some  of  the  strict  legal  requirements. 
Perhaps  one  reason  for  the  increasing  tendency  to  entrust  the 
legal  questions  arising  in  the  everyday  work  of  a  life  office  to  the 
actuary,  arises  from  an  increased  confidence  in  the  legal  attain- 
ments of  the  younger  members  of  this  Institute,  as  shown  by 
the  nature  of  the  examinations  which  they  have  successfully 
encountered.  Certainly,  one  cannot  read  through  the  examina- 
tion papers  of  recent  years  without  feeling  admiration,  sometimes 
tinged  with  awe,  for  the  extensive  legal  attainments  of  the 
candidates  who  have  passed  through  the  ordeal  unscathed;  and 
when  one  realizes  that  these  questions  are  only  on  the  elements 
of  the  law  of  real  and  personal  property  and  law  of  life 
assurance,  one  wonders  what,  in  the  view  of  the  examiners, 
questions  going  beyond  the  elements  would  be  like. 

This,  perhaps,  is  not  a  suitable  occasion  for  a  discussion 

Objects  of  Paper.       ,     ,        n  -,  .  •  1         t  ■  ■ 

or  the  legal  questions  set  in  the  Institute  examinations, 
but  it  may  not  be  out  of  place  to  call  attention  to  the  very  prac- 
tical nature  of  most  of  them,  as  suggesting  that  the  knowledge 
which  is  sufficient  to  answer  them  satisfactorily  is  also  sufficient 
to  deal  with  similar  questions  when  they  arise  in  ordinary  office 
practice.  It  is  partly  on  account  of  this  practical  aspect  of 
recent  examination  questions  that  I  have  written  this  paper,  for 
some  of  them  relate  to  matters  which,  though  familiar  to  those 
who  have  to  deal  with  them  in  practice,  may  present  considerable 
difficulty  to  those  whose  only  acquaintance  with  legal  matters  is 
derived  from  the  ordinary  text-books.  I  hope  to  refer  to  some  of 
these  points  myself,  but,  even  more,  I  hope  to  elicit,  in  the 
discussion  to  follow,  a  portion  of  that  large  store  of  information 
on  such  matters  which  the  senior  members  of  this  Institute  must 
have  accumulated  in  the  course  of  their  official  experience. 

The  fact  that  I  am  writing  mainly  for  the  benefit  of  the 
students  of  the  Institute  will  also  explain  why  I  have  thought 
it  necessary  to  give  particulars  of  decided  cases  at  some  length. 
There  has  been,  I  think,  a  tendency  in  recent  years,  to  require 
from  our  students  some  knowledge  of  recent  cases  affecting  life 
assurance  matters  ;  and  while   such  knowledge  on  their  part  is 
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greatly  to  be  desired,  the  means  of  obtaining  it  have  not 
always  been  easily  accessible.  I  might,  of  course,  have 
contented  myself  with  giving  the  effect  of  a  decision  in  a  few 
words;  but  had  I  done  so,  the  cases  would  have  lost  much 
of  their  educational  value,  and  moreover,  since  so  much  depends 
on  the  actual  circumstances  of  each  case,  I  might  mislead 
rather  than  help  by  giving  merely  the  effect  of  a  decision 
without  the  facts  on  which  it  was  based ;  and  might  cause 
students  to  apply  a  general  principle  to  a  set  of  facts  to  which 
it  was  altogether  inapplicable.  If  I  may  be  permitted  here  to 
make  a  suggestion  to  the  Council  of  the  Institute,  I  think  it  would 
be  helpful  to  the  members  if  arrangements  were  made  such  as,  I 
believe,  have  been  made  by  the  Faculty  of  Actuaries,  for  reports 
of  cases  more  or  less  closely  connected  with  life  assurance  matters 
to  appear  in  the  Journal  from  time  to  time.  Such  reports  would 
enable  students  and  others  to  keep  themselves  informed  as  to 
these  matters,  and  would,  moreover,  remove  to  a  great  extent  the 
necessity  or  excuse  for  such  a  paper  as  this,  an  argument  which  I 
feel  sure  will  appeal  strongly  to  many  who  are  doubtless  appalled 
at  its  length. 

It  will  readily  be  understood  that  my  remarks  must 

Scope  of  Paper.  1,1  i    -1  •  1 

necessarily  be  somewhat  fragmentary  and  disconnected, 
for  other  members  of  this  Institute  have  dealt  in  the  past  with  certain 
legal  aspects  of  life  assurance  far  more  ably  than  I  can  hope  to 
do.  I  can  only  endeavour,  therefore,  to  call  attention  to  new 
points  that  have  arisen  in  receut  years,  to  fill  up  gaps  that  appear 
to  have  been  left  by  my  predecessors,  and  to  point  out  changes 
that  have  taken  place  since  they  wrote.  Such  papers  as  have 
been  contributed  to  the  proceedings  of  this  Institute  by  Mr.  J.  E. 
Faulks,  Mr.  J.  R.  Hart,  Mr.  d  1).  Higham,  Mr.  W.  Hughes, 
Mr.  G.  King,  Mr.  W.  K.  Lemon,  Mr.  G.  J.  Lulstone,  Mr.  B. 
Newbatt,  and  Dr.  T.  B.  Sprague,  are  so  well  known  to  all,  that 
I  need  only  refer  to  their  authors  by  name.  They  are,  or 
should  be,  familiar  to  our  students,  and  are  of  course  absolutely 
necessary  to  them  for  the  purposes  of  their  examinations.  I  may, 
however,  call  attention  to  an  admirable  paper  appearing  in  the 
Transactions  of  the  Faculty  of  Actuaries,  and  therefore,  perhaps, 
not  so  well  known  to  them.  I  refer  to  the  recent  paper  by 
Dr.  A.  E.  Sprague,  entitled  "Titles  to  Life  Assurance  Policies ;', 
read  before  the  Faculty  of  Actuaries,  on  27  February  1905.  I 
shall  have  occasion  to  refer  to  one  or  two  points  dealt  with  in 
that  paper,  but  in  general,  where   a  matter  of  recent  interest  has 
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been  discussed  by  Dr.  Sprague,  there  is  nothing  more  to  be  said 
on  the  subject,  and  I  shall  not,  therefore,  refer  to  it.  Attention 
should  also  be  called  to  a  most  useful  paper  by  Mr.  J.  L.  Wark, 
read  before  the  Faculty  of  Actuaries  on  4  June  1906,  and  entitled 
"Notes  on  Recent  Legal  Decisions  relating  to  Life  Assurance." 

Nature  of  the  Contract  of  Life  Assurance. 

Perhaps  the  first  question  to  be  considered,  if  anything  like  a 
logical  order  is  to  be  followed  in  what,  as  I  have  pointed  out, 
must  necessarily  be  a  somewhat  disconnected  paper,  is  as  to  the 
nature  of  the  contract  of  life  assurance.  It  may  seem  somewhat 
late  in  the  day  to  start  a  discussion  on  such  a  subject  as  this,  but 
as  a  matter  of  fact,  as  most  of  us  are  aware,  this  particular  point 
has  been  the  subject  of  an  important  decision  in  the  recent  case 
of  the  Prudential  Assurance  Company,  Limited  v.  The  Com- 
missioners of  Inland  Revenue  1904  2  K.B.  658.  The  question 
arose  in  consequence  of  difficulties  raised  by  the  Inland  Revenue 
authorities  as  to  the  stamping  of  certain  forms  of  endowment 
assurance  policies.  In  this  particular  case,  the  policy  provided 
for  the  payment  of  £95  if  the  assured  should  attain  the  age  of 
sixty-five,  and  in  the  alternative,  for  the  payment  of  £30  if  he 
should  die  before  attaining  that  age.  The  principle  involved  was 
.    _,   u,  therefore    the    same  as  that  in  a  double  endowment 

Is  a  double 

rpcCi7c?onFfeUcy  assurance.  The  Commissioners  took  the  view  that  the 
main  part  of  the  contract  was  the  undertaking  to  pay 
j£95  at  age  sixty-five,  and  that  the  promise  to  pay  the  lesser  amount 
on  earlier  death  was  merely  incidental  thereto.  They  therefore 
held  that  it  was  not  a  policy  of  life  assurance  within  the  meaning 
of  the  definition  contained  in  section  98  of  the  Stamp  Act,  1891, 
and  accordingly  assessed  the  duty  at  2s.  6d.}  as  being  a  covenant 
for  securing  the  payment  of  money  not  exceeding  £100,  instead 
of  Is.,  the  duty  payable  as  a  policy  of  life  assurance.  The 
assurance  company  appealed  against  this  decision,  and  Channell,  J., 
in  giving  judgment  in  their  favour,  said  :  "  In  order  that  it  may 
"  come  within  the  definition  of  a  policy  of  life  insurance  it  must, 
"  first  of  all,  be  a  policy  of  insurance.  And  whether  it  is  a 
"  policy  of  insurance  is,  I  think,  substantially  the  only  question 
"  in  this  case.  For  if  it  be  a  policy  of  insurance  at  all,  1  cannot 
"  help  thinking  that  it  is  free  from  doubt  that  it  is  a  policy  upon 
"  an  event   relating  to,  or  dependent  upon,  a  life.  .  .  . 

Essentials  of  the      ,,  -,,.,  .  ,   .  > 

contract  of         "  \\  hen  you  insure  a  ship  or  a  house,  you  cannot  insure 

insurance.  »  1 

"  that  the  ship  shall  not  be  lost,  or  the  house  burnt; 
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"  but  what  you  do  insure  is  that  a  sum  of  money  shall  be  paid  upon 
"  the  happening  of  a  certain  event.  That,  I  think,  is  the  first 
"  requirement  in  a  contract  of  insurance.  .  .  .  Then  the  next  thing 
"  that  is  necessary  is  that  the  event  should  be  one  which  involves 
"  some  amount  of  uncertainty.  .  .  .  The  remaining  essential 
"  is  that  which  was  referred  to  by  the  Attorney-General  when  he 
"  said  the  insurance  must  be  against  something  ....  that  is  to 
"  say,  the  uncertain  event  which  is  necessary  to  make  the 
"  contract  amount  to  an  insurance,  must  be  an  event  which  is, 
"  prima  facie,  adverse  to  the  interest  of  the  insured.  ...  A  contract 
"  of  insurance,  then,  must  be  a  contract  for  the  payment  of  a 
"  sum  of  money,  or  for  some  corresponding  benefit,  ...  to  become 
"  due  on  the  happening  of  an  event,  which  event  must  have  some 
"  amount  of  uncertainty  about  it,  and  must  be  of  a  character 
11  more  or  less  adverse  to  the  interest  of  the  person  effecting  the 
f-'  insurance.  Then  does  the  particular  contract  with  which  we 
"  have  here  to  deal  come  within  that  definition  of  a  contract  of 
c:  insurance  ?  If  it  were  to  be  split  up  and  treated  as  two 
"  separate  contracts,  I  should  incline  to  the  view  that  even  the 
"  old  age  endowment  portion  of  it  ....  would  satisfy  the 
"  definition.  In  the  first  place,  the  event  on  which  the  money 
"  is  to  be  paid  is  uncertain.  .  .  .  Secondly  .  .  .  the 
<:  event,  in  addition  to  being  uncertain,  is,  prima  fo.cie, 
"  adverse  to  the  interests  of  the  insured.  .  .  .  The 
"  reaching  of  that  age,  with  its  attendant  disadvantages  is,  to  my 
"  mind,  an  event  which  is  sufficiently  adverse  to  the  interest  of  a 
"  poor  person  to  make  it  a  proper  subject  against  which  to  insure. 
'•....  But  ....  when  you  take  the  whole  contract 
"  together,  there  does  not  seem  to  be  any  real  difficulty  in  the 
"  matter.  Sometimes  it  is  provided  that  the  sum  insured  shall  be 
"  payable,  either  upon  the  insured  reaching  a  certain  age  or  upon 
i:  death,  whichever  first  happens.  It  is  clear  that  that  would  be 
"  a  contract  of  insurance.  That  is  very  like  this  case,  the  only 
11  difference  being  that  here  a  larger  sum  is  payable  in  the 
"  former  event,  and  that  is  a  difference  which,  in  my  opinion,  is 
"  immaterial.  I  have  come  to  the  conclusion  that  this  contract, 
"  taken  as  a  whole,  is  clearly  a  contract  of  life  insurance  within 
"  the  meaning  of  the  Stamp  Act,  and  that  the  appeal  must 
"  therefore  be  allowed. "  I  have  quoted  somewhat  fully  from  the 
judgment,  as  it  is  of  interest  to  note  the  grounds  on  which  the 
decision  is  based.  To  many,  at  the  time,  it  seemed  that  the 
reasoning  was  unnecessarilv  elaborate,  and  that  a  contract  of  the 
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nature  in  question  came  so  manifestly  within  the  description  of  a 
policy  of  life  assurance  as  defined  by  the  Stamp  Act,  as  to  leave 
no  room  for  doubt  or  dispute.  This  view  is,  perhaps,  due  to  the 
long  period  during  which  insurance  officials  have  treated  such 
contracts  as  a  matter  of  course  as  being  policies  of  life  assurance, 
without  any  question  being  raised ;  and  does  not  make  sufficient 
allowance  for  the  possibility  of  a  different  point  of  view  being 
taken  by  one  who  approaches  the  consideration  of  such  a  contract 
with  an  open  mind,  untrammelled  by  prepossessions  induced  by 
constant  contact  with  life  assurance  practice.  I  may  say  that 
the  decision  was  not  appealed  against  by  the  Inland  Revenue 
Commissioners,  but  was  apparently  accepted  by  them  as  settling 
the  matter,  as  regards  all  contracts  involving  the  same  principle 
as  that  on  which  the  assurance  in  question  was  based.  Quite 
Are  donwe  recently,  however,  my  attention  has  been  called  to  the 
potkdis emitted   fact   that  practicallv  the  same  point  is   being   again 
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income  Tax?  raised  by  them,  in  the  shape  of  an  objection  to 
allowing  the  whole  of  a  premium  paid  in  respect  of  such  an 
assurance  to  count  as  a  life  assurance  premium,  when  an 
exemption  from  income  tax  is  claimed  in  respect  of  such 
payments.  This  objection  on  their  part  appears  to  be  untenable 
as  long  as  the  foregoing  decision  stands  ;  and  it  would  therefore 
seem  probable,  either  that  their  contention  is  not  meant  seriously, 
or  that  they  intend  to  contest  the  decision  from  another  point  of 
view.  Whatever  may  be  the  intention  of  the  Commissioners 
of  Inland  Revenue  in  the  matter,  the  position  of  the  assurance 
companies  seems  to  be  a  very  strong  one,  and  the  result  of 
any  further  action  may  be  awaited  with  a  considerable  amount 
Accident  °f  confidence.      By   way  of    contrast    to    the  above- 

^thKtu^noPfled  mentioned    case,  attention    may    be    called    to    that 

premiums  on  -  * 

death  or  the        or     ine     Creneral     Accident    Assurance    Corporation, 

attainment  of  a  r  •> 

given  age.  Limited    v.  The    Commissioners   of    Inland   Revenue 

1906  43  S.L.R.  368,  where  the  positions  were  reversed,  and 
the  Inland  Revenue  authorities  contended  that  a  policy 
which,  in  the  event,  was  held  to  be  an  accident  policy, 
was,  in  reality,  a  policy  of  life  assurance.  In  this  case 
an  accident  policy  contained  a  provision  under  which  the 
assurance  company  undertook  to  return  a  portion  of  the 
premiums,  not  exceeding  a  certain  rixed  amount,  on  the  assured 
attaining  a  specified  age  or  dung  earlier,  provided  no  payment 
had  been  made  under  certain  clauses  relating  to  payment  for 
accidents    involving    death    or   total   disablement.       The    Com- 
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missioners  held  that  this  was  not  only  an  accident  policy,  but 
also  a  life  insurance  policy,  and  assessed  it  as  attracting  both 
duties;  but  on  appeal  it  was  held  that  the  policy  was  merely  an 
accident  one,  and  therefore  only  liable  to  the  accident  policy 
duty  of  one  penny.  The  Lord  President,  in  delivering  judgment, 
said:  "  The  first  thing  that  I  think  we  have  to  discover  is,  what 
"  is  the  general  character  of  this  instrument  before  us  ?  Xow 
"  as  to  that,  I  do  not  think  there  can  be  any  doubt.  There  is  no 
"  doubt  that  it  is  an  accident  policy.  .  .  .  That  a  company  or 
"  individual  could  contract  with  another  person  in  one  deed, 
"  by  which  they  should  effectuate  both  a  policy  against  accident 
"  and  also  a  policy  of  life  insurance,  I  do  not  doubt.  But  the 
"  point  is,  has  that  been  done  here  ?  Now  I  cannot  think  of  any 
"  better  test — at  the  same  time  I  think  it  is  a  true  one — than  to 
"  take  the  second  so-called  contract  and  see  if  it  would  stand 
"  alone.  .  .  .  Testing  it  by  that  test,  I  have  no  hesitation  in 
"  saying  that  it  would  not.  .  .  .  Accordingly  I  come  to  the 
"  conclusion  ....  that  this  policy  is  truly  an  accident  policy 
"  and  nothing  else,  and  that  it  is  appropriately  stamped  if  it 
"  bears  a  one  penny  stamp." 

Insurable  Interest. 

The  next  question  to  be  considered  is  that  of  insurable 
interest,  the  existence  of  which  is  a  condition  precedent  to  the 
formation  of  a  valid  contract  of  life  assurance.  On  this  point, 
attention  may  be  called  to  a  slight  difference  between  the  third 
and  fourth  editions  of  Bunyon's  "  Law  of  Life  Assurance  ", 
especially  as  many  of  us  have,  no  doubt,  derived  most  of  our 
knowledge  of  life  assurance  law  from  the  third  edition,  and  may 
not  have  read  the  present  edition  as  carefully  as  we  did  the 
preceding  one.  In  the  addenda  to  the  third  edition  it  is  stated 
to  have  been  decided,  in  the  case  of  Barnes  v.  London,  Edinburgh 
and  Glasgow  Assurance  Company,  that  a  woman  who  maintained, 
and  was  morally  liable  for  the  expenses  of  burying  her  half-sister, 
had  an  insurable  interest  in  her  life.  This  statement,  which  is 
based  on  the  report  of  the  case  in  8  T.L.R.  143,  has 
interest  be  a        eriven  rise  to  the  idea  that  a  good  insurable   interest 

pecuniary  one  t      D  .  . 

may  exist,  even  in  the  absence  of  an  actual  pecuniary 
one.  It  was  however  pointed  out  by  Lord  Alverstone,  in 
delivering  judgment  in  another  case  (Harse  v.  Pearl  Life 
Assurance  Company  1903  2  K.B.  92),  that  the  report  contained 
in   the    Times  Law  Reports  has  led  to  some   misunderstanding, 
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the  facts,  as  shown  by  the  report  in  the  Laic  Reports 
1892  1  Q.B.  864,  being  as  follows:  The  plaintiff  had 
effected  an  assurance  on  the  life  of  her  stepsister,  she  having 
promised  the  child's  mother  (since  deceased)  that  she  would 
take  care  of  the  child  and  help  to  maintain  her.  No  objection 
was  taken  that  the  plaintiff  had  not,  in  fact,  spent  any  money  on 
the  child,  or  as  to  the  amount  (if  any)  expended  by  her.  Lord 
Coleridge,  sitting  with  A.  L.  Smith,  J.,  as  a  Divisional  Court, 
said  :  "  I  agree  that  the  insurable  interest  must  be  a  pecuniary 
"  interest,  and  that  the  interest  must  be  in  existence  when  the 
"  policy  is  effected.  That  is  perfectly  clear  on  the  authorities. 
"  Is  there  such  an  insurable  interest  here  ?  I  think  there  is  .  .  . 
"  In  my  judgment  the  plaintiff  had  an  insurable  interest  in  the 
"  child's  life,  at  least  up  to  the  amount  of  the  payments 
"  actually  made  by  her  on  the  child's  account.  .  .  .  The 
"  question  of  amount  is  not  before  us."  A.  L.  Smith,  J.,  said: 
"  No  doubt  the  contention  of  the  defendants  is  correct,  that 
"  unless  the  plaintiff  had  a  pecuniary  interest  in  the  child's  life 
"  at  the  time  the  contract  of  insurance  was  made,  the  policy 
"  would  be  void  under  the  provisions  of  the  Statute.  I  think, 
"  however,  the  plaintiff  had  such  an  interest."  In  the  fourth 
edition  of  Bunyon's  "  Law  of  Life  Assurance",  page  17,  attention 
is  called  to  the  fuller  report  of  the  case  contained  in  the  Law 
Reports,  but  even  in  that  edition  the  statement  made  can  hardly 
be  accepted  without  qualification,  for  it  is  there  stated,  on  the 
authority  of  the  case  quoted  above,  that  "  a  promise  to  maintain 
u  and  educate  a  child,  given  by  a  person  who  was  under  no  legal 
"  liability  to  do  so,  conferred  on  that  person  a  right  to  insure  the 
"  child's  life",  whereas  all  that  the  case  in  question  can  be 
considered  as  deciding  is  that  there  is  an  insurable  interest  to 
the  extent  of  the  amount  actually  so  expended.  In  the  light 
therefore  of  this  case,  and  of  the  more  recent  cases  of 

No  authority  top 

moValtosmwe    Cunliffe  v.  British  Workman's   Assurance    Company 

interest.  jg^       jg     rp  j    R       ^    gQg  .      ^    of    jj,^     y      p^.j 

Life  Assurance  Company  1903  2  K.B.  92;  1904  1  K.B.  558, 
I  think  it  must  be  said  that  there  is  no  warrant  at  present  for 
holding  that  anything  short  of  an  actual  pecuniary  interest  in 
the  life  proposed  for  assurance,  is  sufficient  to  support  the 
assurance  contract,  although  it  may  perhaps  be  noted  that  there 
is  a  tendency  in  some  of  the  American  States  to  hold  that  what 
may  be  termed  a  moral  consideration,  is  in  certain  cases  sufficient. 
I  must  not,  of  course,  be  understood  as  expressing  any  opinion 
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as  to  whether  it  is  advisable  to  limit  insurable  interest  in  the 
way  it  is  at  present  limited  in  this  country,  or  whether  it  would 
not  be  better  to  extend  the  law  in  the  direction  indicated  by  the 
American  decisions.  Such  an  expresion  of  opinion,  though 
legitimate,  and  perhaps  useful  in  a  discussion  on  proposals  for 
altering  and  improving  the  present  laws  regulating  life  assurance, 
would  be  out  of  place  in  a  statement  of  the  law  as  it  at  present 
exists. 

Another  case  on   the  subject   of   insurable    interest, 

Has  an  employer  J  7 

fnte^tnthe  which  attracted  some  little  attention  when  it  was 
secant?8 w<  decided,  is  that  of  Simcock  v.  Scottish  Imperial 
Insurance  Company  1902  (O.H.)  10  S.L.T.  286.  Here  an 
employer  insured  his  foreman,  who  was  a  weekly  servant,  under 
two  policies,  to  cover  what  he  considered  he  would  lose  by  the 
death  of  his  servant.  In  an  action  on  the  second  policy,  the 
absence  of  insurable  interest  was  relied  upon  as  a  defence  ;  and 
it  was  held  that  if  any  insurable  interest  existed  in  such  a  case, 
it  was  at  any  rate  limited  to  the  value,  to  the  master,  of  one 
week's  employment  of  the  servant;  and  as  this  was  much  more 
than  covered  by  the  amount  received  under  the  first  policy,  the 
action  failed. 

A  case  that   occasionally  presents  some  difficulty  in 

Case  of  a  policy         .  .    .  .  .  . 

taken  out  the  matter  or  insurable  interest  is  where  the  policy 

ostensibly  by  the  l  J 

imm?diartd/nd  is  apparently  taken  out  by  the  life  assured  and 
immediately  assigned.  There  is  no  doubt  that  in 
some  instances  this  is  merely  a  subterfuge  to  avoid  the  difficulty 
caused  by  the  absence  of  a  true  insurable  interest;  but  it  is 
usually  easier  to  suspect  the  existence  of  such  a  state  of  affairs 
than  to  prove  it.  Of  course,  if  it  can  be  proved,  the  assurance 
is  just  as  much  void  for  want  of  insurable  interest  as  if  it  had 
been  directly  effected  by  the  person  for  whose  benefit  it  is  really 
taken  out.  The  situation  is  clearly  set  out  by  Pollock,  13.,  in  his 
judgment  in  the  case  of  McFarlane  v.  Royal  London  Friendly 
Society  1886  2  T.L.R.  755,  where  he  says  :  "  There  is  nothing 
u  to  prevent  any  person  from  insuring  his  own  life  a  hundred 
"  times,  paying  in  each  instance  only  one  premium,  provided  it 
"  is,  bond  fide,  an  insurance  on  his  life,  and,  at  the  time,  for 
"  his  benefit ;  and  there  is  nothing  to  prevent  him  from  dealing 
"  with  such  policies  by  assigning  them  to  someone  else ;  and 
"  nothing  to  prevent  this  being  done,  even  though  at  the  time 
"  when  he  effected  the  policies  he  had  the  intention  of  so 
"  dealing  with  them.     There  is  no  law  against  this,  and  it  is  not 
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"  within  the  evil  or  mischief  of  the  Statute.  But  if,  ah  initio, 
"  the  policy  effected  in  the  name  of  A  is  really  and  substantially 
"  intended  for  the  benefit  of  B,  and  B  only,  and  that  is  kept 
"  back,  a  different  state  of  facts  is  presented,  and  other 
"  considerations  arise.  That  is  within  the  evil  and  mischief 
"  intended  to  be  met  by  the  Statute."  Two  modern  cases  may 
be  cited  as  illustrations,  both  singularly  enough  decided  at  the 
same  time,  though  in  different  places.  In  the  first,  that  of 
Holt  v.  English  and  Scottish  Law  Life  Assurance  Company, 
tried  by  Mr.  Justice  Grantham  at  Leeds,  and  reported  in  The 
Times  for  5  August  1899,  a  woman  was  assured,  professedly  by 
herself,  for  £500,  the  annual  premium  being  £31.  8*.  4d.  At 
the  time  in  question  she  was  fifty-eight  years  of  age,  and  her 
husband  was  only  earning  22s.  per  week.  It  was  alleged 
that  the  first  two  premiums  were  paid  by  her  and  the 
subsequent  ones  by  a  neighbour,  who  borrowed  £75  for  the 
purpose  from  the  plaintiff,  to  whom  the  policy  was  ultimately 
assigned.  The  question  left  to  the  jury  was:  "Had  the 
"  policy  sued  upon  been  really  effected  by  others,  or  was 
"  it  a  bond  fide  transaction  on  the  part  of  the  deceased 
"  woman  ?  ",  and  they  had  but  little  difficulty  in  finding  in  favour 
of  the  assurance  company.  The  second  case,  that  of  Downing 
v.  Marine  and  General  Mutual  Life  Assurance  Society,  tried  by 
Mr.  Justice  Channell,  at  Birmingham,  and  reported  in  The 
Times  for  7  August  1899,  is  perhaps  better  known,  as  it  attracted 
some  attention  at  the  time.  Here  a  policy  for  £5000  was 
effected,  nominally  by  the  life  assured,  and  six  weeks  afterwards, 
in  accordance  with  an  intention  expressed  by  the  assured  before  it 
was  effected,  it  was  assigned  to  his  son  who  paid  the  first 
premium.  The  assurance  company  in  disputing  the  policy  con- 
tended, inter  alia,  that  the  assurance  was  really  for  the  son's 
benefit,  and  was  void  under  the  Statute.  The  question  left  to  the 
jury  was  as  to  whether  the  father  insured  his  own  life  or  whether 
the  son  really  effected  the  assurance ;  and  after  some  deliberation, 
they  found  that  the  son  insured  his  father's  life,  and  judgment 
was  therefore  given  in  favour  of  the  assurance  company.  Other 
cases  might  be  quoted  in  illustration  of  this  principle,  but  as 
already  indicated,  the  difficulty  in  such  cases  is  not 
^nn'such  to  establish  the  principle,  for  that  was  clearly  estab- 
lished at  least  as  long  ago  as  1858,  when  the  case  of 
Shilling  v.  Accidental  Death  Insurance  Company  1  F.  &  F.  116 
was  decided  on   these   lines.      The    real    difficulty  is   rather   in 
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getting  sufficient   evidence   to  prove   the  case   for   the  assurance 

company. 

wh0  are  It  may  be  noted  that  it  has  been  held  that  while   the 

entitled  to  plead  llii  1  p  •  11 

the  absence  of      assurance  company  can  plead  the  absence  or  insurable 

insurable  i 

interest?  interest  as  a  defence,  other  parties  are  not  entitled  to 

raise  it  in  support  of  their  claims.  Thus  in  the  case  of 
Hadden  v.  Bryden  1899  1  P.  710  there  was  a  dispute  as  to  the 
ownership  of  a  policy  between  the  representative  of  the  life 
assured,  and  the  representative  of  his  father  who  had  paid  the 
premiums  and  held  the  policy.  It  was  contended  by  the  former, 
inter  alia,  that  the  father,  having  no  insurable  interest  in  the  life 
of  his  son,  could  not  effect  an  assurance  on  his  life  which  would 
not  be  void  under  the  Statute.  The  Lord  President  said,  in 
regard  to  this  contention,  "  The  answer  is,  that  it  has  been 
"  decided,  on  grounds  which  are  clearly  valid,  that  the  Statute 
"  merely  furnishes  a  defence  to  the  insuring  company  against  a 
"  claim  on  the  policy  ;  but  that  if  the  company  waive  the  defence, 
"  the  question,  who  is  entitled  to  the  proceeds  of  the  policy,  falls 
"  to  be  determined  as  if  the  Statute  did  not  exist."  Attention 
should,  however,  be  called  to  the  fact  that  in  the  case  of 
Gedge  v.  Royal  Exchange  Assurance  Corporation  1900 
2  Q.B.  214,  which  was  a  case  of  marine  assurance,  the  Court 
apparently  took  a  somewhat  different  view  ;  and  refused  to  enforce 
a  policy  where  the  plaintiffs  case  disclosed  that  the  transaction 
on  which  his  claim  was  based  was  illegal  under  the  statute  19 
Geo.  II  c.  37  s.  1  although  the  illegality  was  not  pleaded 
or  relied  on  by  the  defendants. 

Are  the  Closely  connected  with  the  subject  of  insurable  interest 

murSe  when  is  the  question  as  to  whether,  where  a  policy  is   void 

the  assurance  „  „  .  . 

ofInsurabilant  want  ot   such  interest,  the  premiums  paid  can  be 

recovered  back.  For  a  considerable  time  it  had  been 
held,  on  the  authority  of  Howard  v.  Refuge  Friendly  Society 
1886  54  L.T.  644,  that  such  premiums  could  not  be  recovered 
back ;  but  this  view  received  somewhat  of  a  shock  from  the 
decision  in  Cunliffe  v.  British  Workman's  Assurance  Companv 
1902  18  T.L.R.  425  502.  In  this  case,  the  plaintiff  had 
etfected  an  assurance  on  the  life  of  a  relative,  without  having  any 
insurable  interest  in  the  life.  The  agent  who  took  the  proposal 
knew  that  there  was  no  such  interest,  but  stated  that  the  policy 
would  be  all  right.  The  Court  of  Appeal  ordered  the  return  of 
the  premiums  on  the  ground  that  the  knowledge  of  the  agent  as 
to  there  being  no  insurable  interest,  coupled  with  his  statement 
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as  to  the  policy  being  a  valid  one,  prevented  the  parties  from  being 
in  pari  delicto  ;  and  that  therefore  the  ordinary  rule,  that  money 
paid  under  a  mistake  of  law  cannot  be  recovered,  did  not 
apply.  This  case  was  followed  shortly  afterwards  by  that  of 
Harse  v.  Pearl  Life  Assurance  Company  1903  2  K.B.  92  1904 
1  K.B.  558  which  resembled  the  preceding  one  in  most  respects, 
but  with  this  important  exception,  that  the  agent  in  representing 
that  the  policies  were  good,  in  spite  of  the  absence  of  insurable 
interest,  acted  innocently.  This  fact,  however,  did  not  alter  the 
result  when  the  case  went  before  the  Divisional  Court,  for  Lord 
Alverstone,  C.J.,  held  that  the  agent  of  the  assurance 

Must  an  agent  '  '  ° 

toMSrtta    company  was   a  person   who  ought   to   be   presumed 

assurance  law  ?        ,-1  i*  i  it  />       ,1  ,  •        i 

to  have  a  peculiar  knowledge  or  the  particular 
branch  of  law  relating  to  insurance ;  and  was  therefore 
practically  precluded  from  setting  up  his  innocence  in  the 
matter.  The  Court  held,  therefore,  that  in  this  case  also, 
the  parties  were  not  in  pari  delicto,  and  ordered  the  return 
of  the  premiums.  This  judgment  was,  however,  reversed 
by  the  Court  of  Appeal,  and  Homer,  L.J.,  disposed  of  the 
somewhat  dangerous  contention  of  Lord  Alverstone  by  saying  : 
"  Nor  do  I  think  that  agents  of  insurance  companies  must  be 
"  treated  as  under  a  greater  obligation  to  know  the  law,  than 
"  ordinary  persons  whom  they  approach  in  order  to  effect 
"  assurances."  He  went  on  to  state  that,  "the  parties  must  be 
"  taken  to  have  been  in  pari  delicto,  and  that  the  Company 
"  cannot  stand  in  a  worse  condition  than  their  agent."  This 
last  remark  disposes  of  a  far-reaching  contention  of  the  counsel 
for  the  plaintiff,  that,  "  it  was  not  a  question  between  the  plaintiff 
"  and  the  agent  of  the  company,  for  the  contract  was  made  with 
"  the  company ;  and  it  is  their  knowledge  which  is  material.  It 
"  was  their  representation,  made  through  their  agent,  that  there 
11  was  an  insurable  interest." 

The  Proposal. 

The  cases  to  which  I  wish  next  to  draw  attention  relate  to  the 
proposal.  A  very  important  modern  case  dealing  with  this 
subject  is  that  of  Biggar  v.  Rock  Life  Assurance  Company  1902 
1  K.B.  516.  Here  the  proposal  for  an  accident  assurance  was 
a  ent'sknow-  filled  UP  hy  the  company's  agent,  who  inserted  many 
iuteemeSnteSIS'  iucoiTect  statements  on  material  points,  such  state- 
ments being  incorrect  to  his  knowledge,  and  made 
without  instructions  or  authority  from  the   proposer.     The  latter 
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did  not  know  that  the  incorrect  statements  had  been  made,  and 
signed  the  proposal  without  reading  it.  The  company  disputed 
the  policy,  and  judgment  was  given  in  their  favour,  Wright,  J., 
saying :  "  I  agree  with  the  view  .  .  .  that  if  a  person  in  the 
"  position  of  the  claimant  chooses  to  sign,  without  reading  it,  a 
"  proposal  form  which  someone  else  has  filled  in,  and  if  he 
"  acquiesces  in  that  being  sent  in  as  signed  by  him  without 
"  taking  the  trouble  to  read  it,  he  must  be  treated  as  having 
"  adopted  it.  Business  could  not  be  carried  on  if  that  were  not 
"  the  law.  ...  I  cannot  imagine  that  the  agent  of  the  insurance 
"  company  can  be  treated  as  their  agent  to  invent  the  answers 
"'  to  the  questions  in  the  proposal  form.  For  that  purpose,  it 
"  seems  to  me,  if  he  is  allowed  by  the  proposer  to  invent  the 
.  .       "'  answers,  and  to   send  them  in   as  the  answers  of  the 

Agent,  not  of  ' 

^to?to>eauy"  "  proposer,  that  the  agent  is  the  agent,  not  of  the 
"  insurance  company,  but  of  the  proposer."  The 
result  in  this  case  is,  no  doubt,  satisfactory,  and  the  law  as  laid 
down  therein  would  appeal  to  an  ordinary  business  man  as  being 
eminently  reasonable,  even  without  the  endorsement  of  so  distin- 
guished a  Common  Law  judge  as  the  late  Mr.  Justice  Wright; 
but,  at  the  same  time,  it  is  not  wise  for  us  to  shut  our  eyes  to  the 
fact  that  this  is  only  a  decision  of  the  High  Court,  and  that  there 
is  an  older  case,  decided  by  the  Court  of  Appeal,  which  is  much 
less  satisfactory,  and  which  is  not  easily  reconciled  with  this 
case.  I  refer  to  that  of  Bawden  v.  London,  Edinburgh  and 
Glasgow  Assurance  Company  1892  2  Q.B.  534.  In  this  case, 
which  was  also  one  of  accident  assurance,  the  proposer  had  only 
one  eye,  and  this  fact  was  known  to  the  agent,  who  nevertheless 
made  no  mention  of  the  fact  on  the  proposal,  although  there  was 
a  space  thereon  for  recording  any  deviation  from  the  normal. 
The  proposer  lost  his  other  eye  by  accident  and  claimed  as  for  a 
total  loss  of  sight.  The  case  was  decided  against  the  assurance 
company  by  a  very  strong  Court,  all  three  judges  holding  that 
the  knowledge  of  the  agent  was,  in  the  circumstances,  the 
knowledge  of  the  company.  Thus  Lord  Esher,  M.R.,  said, 
wnentheknow-  speaking  of  the  agent:    "He  saw  that  the  man  had 

ledge  of  the  , 

agent  is  the        "  onlv  one  eve.    ...    In  that  sense,  the  knowledge 

knowledge  of  the  '  •  ' 

company.  (c  0f  t^xe  agent  was  the  knowledge  of  the  company." 

Lindley,  L.J.,  said:  "In  my  opinion  the  company  are  bound 
"by  Quin's  (the  agent's)  knowledge",  and  Kay,  L.J..  said: 
"  The  kuowledge  of  the  agent  was  the  knowledge  of  the 
"  company.     The  knowledge  was  obtained  by  him  when  he  was 
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"  acting  within  the  scope  of  his  authority,  and  it  must  be 
"  imputed  to  the  company."  It  is  true  that  there  has  been  a 
tendency  of  late  years  to  whittle  away  the  effect  of  this  case,  and 
to  very  readily  distinguish  it  from  other  cases  which  arise,  and 
which  to  the  ordinary  mind  seem  indistinguishable.  Thus  in 
the  recent  case  of  Levy  v.  Scottish  Employers'  Insurance 
Company  1901  17  T.L.R.  229,  decided  by  Wills  and 
Phillimore,  JJ.,  sitting  as  a  Divisional  Court,  Wills,  J.,  said : 
(C  All  that  was  decided  in  the  case  of  Bawden  v.  London, 
"  Edinburgh,  and  Glasgow  Assurance  Company  was  that  the 
"  agent,  under  the  circumstances  of  that  case,  was  an  agent  of 
"  the  company  to  settle  the  terms  of  the  proposal";  and 
Phillimore,  J.,  said  :  "  Bawden's  case  turned  upon  the  special 
"  terms  of  the  contract,  and  the  utmost  the  decision  came  to  was 
"  this,  that  it  was  the  agent's  duty  to  put  into  the  proposal  form 
"  obvious  and  patent  matters."  Mr.  J.  L.  Wark,  in  his  paper 
already  referred  to,  mentions  in  this  connection  that  in  the  case 
of  M'Millan  v.  The  Accident  Assurance  Company,  Limited 
1906  13  S.L.T.  858,  of  which  I  have  not  seen  a  full  report,  the 
decision  in  Bawden's  case  was  questioned  on  the  ground  that  it 
was  not  clear  that  the  agent  in  that  case  had  any  authority  from 
the  company  to  negotiate  and  settle  the  terms  of  the  proposal, 
and  also  on  the  ground  that  the  judgment  overlooks  the  fact  that 
the  contract  sued  on  was  a  contract  in  writing.  I  cannot  help 
thinking,  however,  that  if  the  difficulties  raised  by  Bawden's 
case  are  to  be  got  over,  it  must  be  on  the  common  sense, 
business-like  lines  laid  down  in  the  decision  of  Biggar's  case. 

As  illustrating  the  difficulties  of  the  situation,  attention  may 
be  called  to  the  case  of  Ramsbottom  v.  British  Union  Assurance 
Society,  Limited,  tried  by  Mr.  Justice  Grantham  at  Manchester, 
and  reported  in  The  Times  for  15  February  1906.  This  was  a 
case  of  fire  insurance,  and  it  appeared  from  the  evidence  that  the 
defendant's  agent  called  on  the  plaintiff  and  invited  him  to 
insure.  The  plaintiff  consented,  and  the  agent  filled  up  the 
proposal  form  from  information  received  from  the  plaintiff.  The 
proposal  contained  the  questions  :  "  (3)  Have  you  ever  had  a  fire, 
"  either  in  these  premises  or  elsewhere  ?  If  so,  state  particulars. 
"  ....  (6)  Have  you  ever  been  declined  by  any  office  ?  "  The 
plaintiff  answered  both  these  questions  in  the  negative.  The 
proposal  also  contained  a  declaration  ...  "I  hereby  declare  that 
"  the  whole  of  the  answers  to  the  above  questions  .  .  .  are  true, 
"  and  I   agree  that  this  declaration   shall  be    the    basis  of  the 
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"  contract  between  me  and  the  Society."  The  plaintiff  did  not 
conceal  from  the  agent  the  fact  that  there  had  been  two  fires 
elsewhere,  for  which  he  had  claimed  compensation,  and  it  was  also 
discovered  later  that  another  assurance  company  had  declined  to 
continue  the  plaintiffs  policy.  The  assurance  company  disputed 
the  policy  on  the  ground  that  the  plaintiff's  answers  were  untrue 
and  avoided  the  policy.  Grantham,  J.,  in  summing  up,  said  that 
he  preferred  to  follow  a  decision  of  the  Court  of  Appeal  (Bawden's 
case)  rather  than  the  decision  of  a  judge  of  concurrent  jurisdiction 
with  himself  (Biggar's  case),  particularly  when  he  was  not  quite 
certain  what  that  learned  judge  had  meant.  In  the  result  a 
verdict  was  returned  for  the  plaintiff,  and  judgment  was  entered 
accordingly.  In  view  of  the  conflict  of  legal  opinions  and 
decisions  on  this  point,  perhaps  all  that  can  safely  be  said  is 
that,  while  there  seems  to  be  a  tendency  to  distinguish  Bawden's 
case  from  others  resembling  it,  and  to  confine  its  authority  to 
cases  standing  exactly  on  all  fours  with  it,  nevertheless,  while 
hoping  for  the  best,  we  must  be  prepared  for  the  worst,  as 
represented  by  that  case. 

The  Completion"  of  the  Contract. 

Turning  now  from  questions  relating  to  the  proposal  to  those 
concerning  the  completion  of  the  contract  and  the  issue  of  the 
policy,  the  first  case  that  claims  attention  is  the  well-known  one 
of  Roberts  v.  The  Security  Company  1897  1  Q.B.  111.  The 
material  facts  of  the  case  are  as  follows  :  The  plaintiff  made  a 
proposal  for  insurance  against  burglary  on  14  December  1895. 
A  policy  in  conformity  with  the  proposal  was  prepared  and  was 
signed  by  two  directors  and  the  secretary  of  the  company,  and 
sealed  with  its  common  seal.  The  proposal  contained  a  provision 
that  no  insurance  would  be  considered  in  force  until  the  premium 
had  been  paid.  The  policy  contained  a  like  provision,  but  it 
Receipt  of  erst  went  on  to  recite  that  the  proposer  had  paid  the  first 
fctao^dgedin  premium  to  the  company.  The  policy  remained  in 
the  hands  of  the  company,  and  before  any  premium  had 
been  paid  thereon  a  burglary  took  place.  The  company  disclaimed 
liability  under  the  policy,  but  it  was  held  that  the  policy 
constituted  a  completed  contract  of  insurance,  that  by  the  recital 
as  to  the  payment  of  the  premium  the  defendants  had  waived  the 
condition  for  prepayment,  and  therefore  that  the  risk  had 
attached.  The  case  attracted  so  much  attention  when  it  was 
decided,   and  has  since  given  rise   to   so  much  criticism,  that  it 

VOL.  XLI.  L 
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may  be  worth  while  to  quote  from  the  judgments  delivered  bv 
the  members  of  the  Court  of  Appeal,  as  showing  the  grounds  on 
which  their  decision  was  based.  Lord  Esher,  M.R.,  said :  "  The 
"  question  raised  is,  whether  an  insurance  was  effected  bv  the 
"  sealing  and  signing  of  the  policy,  or  the  execution  of  the  policy 
"  was  only  intended  to  be  conditional.  I  do  not  see  any  evidence 
"  of  a  conditional  delivery,  or  that  this  document  was  intended 
"  not  to  be  a  policy  unless  certain  conditions  were  fulfilled  .  .  . 
"  There  is  no  suggestion  that  it  was  delivered  to  any  one  as  an 
"  escrow.  If  it  was  in  the  hands  of  the  Company  itself,  it  could 
"  not  be  delivered  as  an  escrow.  .  .  .  It  is  a  contract  to  insure  the 
"  plaintiff .  .  .  and  it  recites  that  the  assured  has  paid  the 
"  premium  for  that  insurance.  It  was  said  that  the  recital  was 
"  incorrect,  and  that  the  premium  so  stated  to  have  been  paid 
company  "  never  was,  iii  fact,   paid.     I  do  not  think  that  the 

estopped  from  -,     „        ,  n  i  ,  i-i 

denying  the        "  defendants  are  tor  the  present  purpose,  at  liberty  to 

actual  receipt  A  _  i        1.  ■>  j 

of  premium.  ((  snow  that,  in  contradiction  of  the  terms  of  their  own 
"  deed.  They  have  treated  the  premium  as  paid  ;  and  if  it  has 
"  not  been  paid,  I  think  they  have  thereby  waived  the  previous 
"  payment  as  a  condition  of  the  existence  of  an  insurance." 
Lopes,  L.J.,  said  :  "  One  of  the  recitals  in  the  policy  contains  a 
'■'positive  statement  that  the  premium  has  been  paid;  but  the 
"  company,  nevertheless,  seek  to  contradict  that  statement  in 
"  their  own  deed.  I  think  they  are  estopped,  for  this  purpose, 
"  by  their  own  statement,  or,  if  not  properly  speaking  estopped, 
"  there  is  evidence  of  a  waiver  by  them  of  the  term  as  to  previous 
"  payment  of  the  premium."  Rigby,  L.J.,  said  :  "  I  think  that, 
"  even  if  it  were  shown — which  does  not  appear  to  be  the  case — 
"  that  the  deed  was  delivered  as  an  escrow,  on  condition  that  it 
"  should  not  be  handed  over  to  the  person  who  was  to  benefit 
"  thereby  until  he  had  paid  the  premium,  the  deed  would  be  as 
"  good  a  deed,  whenever  the  condition  was  performed,  as  if  it  had 
"  been  originally  delivered  unconditionally.  It  would  be  open  to 
"  the  assured  to  tender  the  premium  and  demand  the  deed ; 
"  and  it  would  make  no  difference  that  a  loss  had  then  occurred. 
"  It  seems  to  me  that  it  would  be  his  right  to  have  the  policy 
"  delivered  to  him,  notwithstanding  that  a  loss  had  happened." 

The  decision  aroused  a  considerable  amount  of  interest, 

Methods  of  .-.  ■  e  ■•■  n 

meeting  the        as  the  practice  ot  many  lite  assurance  companies  was 

difficulty.  1  •         /-i  • 

similar  to  that  of  the  Security  Company  in  the  matter 
of  the  first  premium ;  and  various  devices  have  been  suggested 
for  getting  round  the  difficulty  raised  by  the   case,   the   latest  of 
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which,  I  think,  is  that  due  to  Mr.  Wark,  who  suggests  that  the 
proposal  should  contain  a  condition  that  there  shall  be  no  liability 
until  the  policy  is  actually  delivered  to  the  assured.  Such  a 
method  as  this,  however,  is  likely  to  give  rise  to  considerable 
dissatisfaction  where,  as  frequently  happens,  the  first  premium  is 
collected  immediately  on  acceptance,  but  the  policy  is  not  actually 
completed  and  ready  for  delivery  until  a  week  or  two  later.  As  a 
matter  of  fact,  I  believe  most  of  the  companies  concerned  have 
got  over  the  difficulty  by  adopting  the  plan  that  was  already 
employed  by  several  companies,  that  of  not  preparing  the  policy 
until  the  first  premium  had  actually  been  received.  I  notice  Mr. 
Wark  suggests  that  the  decision  in  this  case  would  probably  be 
treated  as  a  very  special  one  by  the  Scottish  Courts,  and  in  so  far 
as  that  opinion  depends  on  differences  between  Scottish  and 
English  law,  I  am,  of  course,  not  in  a  position  to  dispute  his 
view.  It  may,  however,  be  worth  while  to  point  out  that  the 
question  was  decided  by  a  strong  Court  of  Appeal,  that  the 
members  of  that  Court  were  unanimous  in  their  opinion,  and  that, 
apparently,  they  arrived  at  their  decision  without  doubt  or  hesi- 
tation. It  is  somewhat  improbable  that  the  House  of  Lords  would 
reverse  such  a  decision  of  the  Court  of  Appeal  on  a  point  of  law  ; 
and  therefore,  in  so  far  as  the  law  of  Scotland  agrees  with  the 
law  of  England  on  the  questions  involved,  it  is  probable  that  the 
ultimate  result  of  a  similar  case  would  be  the  same,  whether  it 
arose  in  Scotland  or  England,  at  least  if  it  were  carried  to  the 
ultimate  Court  of  Appeal  for  both  countries,  in  the  shape  of  the 
House  of  Lords. 

An  interesting  case  to  contrast  with  the  foregoing  is  that  of  The 

General  Accident  Assurance  Corporation  v.  Cronk  1901  17  T.L.R. 

233.     Here  the  defendant  completed  a  proposal  for  an 

Can  the  assurance  .  .  ,  1     l        1   •  i 

company sne for    assurance  asrainst  accidents  caused  by  his   emplovees. 

the  first  premium  c  . 

SwttaSen^p?  The  proposal  form  provided  that  if  the  risk  was  accepted, 
the  defendant  would  pay  the  premium  when  called  upon 
to  do  so.  The  risk  was  accepted  by  the  assurance  company,  and 
a  policy  was  issued  containing  some  terms  which  did  not  appear 
in  the  proposal  form.  After  it  had  been  completed,  the  defendant 
informed  the  company  that  he  did  not  desire  to  proceed  with  the 
insurance.  The  company  sued  him  for  the  first  premium,  and  he 
was  held  liable  for  the  amount.  Wills,  J.,  in  delivering  judgment 
for  the  plaintiffs,  pointed  out  that  "  the  defendant,  in  his 
"  proposal,  undertook,  if  the  risk  was  accepted  by  the  plaintiffs, 
"  to  pay  the  premium.     That  meant  that  as  soon  as  the  risk  was 

l  2 
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"  accepted  he  became  liable  to  pay  the  premium  ;  and  it  did  not 
"  mean,  as  it  was  contended  on  his  behalf,  that  before  he  could 
"  be  asked  for  the  premium,  he  must  approve  of  the  policy 
"  tendered  to  him.  ...  If  the  wrong  form  of  policy  was 
"  tendered  to  him,  he  no  doubt  had  the  right  to  insist  on  receiving 
"  the  correct  one." 

It  may,  of  course,  be  contended  that  this  decision  turns  on 
the  special  provision  as  to  payment  of  premium  contained  in  the 
proposal,  and  that  it  is  therefore  inapplicable  to  ordinary  cases, 
even  if  an  assurance  company  should  deem  it  advisable  to 
take  the  very  unusual  course  of  suing  for  the  first  premium,  when 
the  proposer  does  not  wish  to  take  up  the  assurance.  In  particular, 
it  may  be  urged  that  it  would  not  apply  where,  as  is  frequently 
the  case,  there  is  a  distinct  provision  that  the  risk  is  not  to  attach 
until  the  first  premium  is  paid.  This  contention  is,  however, 
considerably  weakened  by  the  decision  in  Roberts  v.  Security 
Company,  and  it  was  pointed  out  by  the  counsel  for  the  plaintiffs  in 
Cronk's  case,  when  contending  that  they  were  entitled  to  the  full 
premium  and  not  merely  to  nominal  damages,  as  awarded  in  the 
Court  below,  that,  on  the  authority  of  Roberts'  case,  the  contract 
of  insurance  was  complete  when  the  policy  was  executed.  It  will 
be  remembered  that  the  policy  in  the  last-named  case  contained 
the  usual  provision  as  to  the  commencement  of  the  risk  ;  and  it 
seems  probable  that  such  a  provision  would  be  construed  as  being 
for  the  assurance  company's  protection,  and  not  as  a  means 
whereby  the  proposer  could  evade  his  contract.  If  this  view  be 
correct,  then,  in  the  event  of  the  proposer  failing  to  take  up  his 
policy,  the  Company  could,  if  it  thought  fit,  in  spite  of  the  pro- 
vision as  to  attaching  of  risk  referred  to,  recover,  at  least,  the 
amount  of  damage  it  had  suffered  by  the  proposer's  failure  to 
complete  his  contract,  though  in  the  absence  of  a  special  provision 
as  to  the  payment  of  the  premium,  as  in  Cronk's  case,  it  is 
doubtful  whether  the  whole  of  the  first  premium  could  be 
recovered. 

„    As  an  example,  on  the  other  hand,  of  an  incomplete 

A  proposer  can  r      >  ■  r 

Sr^nttactu"  contract,    and    one    therefore    not    capable    of    being 
can  recover  back  enforced,  reference  may  be  made  to  the  case  of  "Wolfe 

a  premium  paid.  J  » 

v.  Equitable  Life  Assurance  Society  of  the  United 
States,  which  is  reported  in  The  Times  for  26  January  1906.  In 
this  case  the  plaintiff  held  an  endowment  policy  in  the  defendant 
society,  and  certain  options,  including  one  to  take  a  cash 
surrender-value    of     £166.    14s.    10d.,    became    exercisable    on 
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14  October  1905.  The  defendant's  representative  induced  the 
plaintiff  to  propose  for  a  fresh  assurance,  and  on  18  October  the 
latter  signed  a  proposal  form,  was  examined  by  the  society's 
doctor,  and  allowed  the  defendants  to  take  the  first  year's 
premium,  amounting  to  £121.  8s.  -id.,  from  the  money  due  to 
him.  The  document  signed  contained  the  words:  "I  hereby 
"  agree  that  this  application,  and  the  policy  hereby  applied  for, 
"  taken  together,  shall  constitute  the  entire  contract  between  the 
"  parties  hereto."  On  the  terms  of  the  arrangement,  the 
defendants  were  bound,  within  a  period  that  could  not  exceed 
ten  days,  either  to  execute  the  assurance  and  cover  the  assured 
from  the  date  of  the  receipt,  or  to  return  him  his  money.  On  the 
following  day,  J9  October,  the  plaintiff  informed  the  society  that 
he  had  decided  not  to  insure  his  life,  and  applied  for  the  return 
of  the  premium.  The  defendants  declined  to  do  this,  on  the 
ground  that  the  matter  had  been  completed  ;  and  they  forwarded 
him  a  temporary  policy.  It  is  difficult  to  see  on  what  grounds 
their  contention  could  be  supported,  since  at  the  time  of  the 
plaintiff's  withdrawal,  the  society  retained  the  right  of  either 
accepting  or  rejecting  the  proposal  ;  and  in  the  course  of  the 
judgment  in  favour  of  the  plaintiff,  ordering  the  return  of  the 
premium,  it  was  pointed  out  that  "  The  money  was  paid  simply 
"  on  a  proposal  unaccepted,  aud  the  defendants  did  not  bind 
"  themselves  to  anything.  The  proposal  was  recalled  before 
"  anything  was  done  on  it,  and  therefore  the  plaintiff  was  entitled 
"  to  judgment."  The  main  point  which  distinguishes  this  case 
from  the  preceding  one  is  of  course  that  in  this  instance,  the 
withdrawal  took  place  before  the  definite  acceptance  of  the 
proposal,  and  it  is  therefore  analogous  to  the  withdrawal  of  an 
application  for  shares  before  allotment ;  whereas  in  Cronk's  case, 
the  attempted  withdrawal  took  place  after  acceptance,  aud  it 
is  therefore  similar  to  the  case  where  the  withdrawal  of  the 
application  arrives  after  the  allotment  letter  has  been  posted. 
■c*  *  »«— w^With    regard   to  the    very    common   provision,    con- 

Effect  of  provision  .  r 

t«£bi^£i0tu  tained  in  the  policy  in  Roberts'  case,  to  the  effect 
ispfi"  that  the  risk  shall  not  attach  until  the  premium  is 

paid,  it  may  be  noted  that  it  was  held,  inter  alia,  in  the  case  of 
Sickness  and  Accident  Assurance  Association  v.  General  Accident 
Assurance  Corporation  1892  19  R.  977,  that  such  a  stipulation 
relieved  the  insurer  of  liability  in  respect  of  a  claim  arising  after 
the  date  at  which  the  policy  was  {ante)  dated  but  before  the 
premium  had  been  paid. 
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Conflict  of  Laws  in  relation  to  the  Contract. 

Having  arrived  at  a  complete  contract  of  life  assurance,  as  set 

forth    in    the    proposal    and    policy,   the    question  may   uoav   be 

considered  as  to  where  the  contract  is  made,  and  the 

Where  is  the 

andtrwhatmiaw  closely  allied  one,  as  to  what  law  is  to  govern  it,  when 
is  to  govern  it?  ^e  heacl  office  of  the  company  is  situated  in  one 
country  and  the  proposer  is  domiciled  in  another.  These 
questions  are,  of  course,  of  more  interest  to  companies  doing 
foreign  business  than  to  companies  confining  their  operations 
to  the  United  Kingdom.  They  are  however  of  considerable 
importance  to  most  companies,  for  it  must  be  borne  in  mind 
that  England  and  Scotland,  constituting  as  they  do,  different 
jurisdictional  areas,  are  foreign  to  each  other  for  most  legal 
purposes. 

With  regard  to  the  first  question,  as  to  where  the  contract  is 

made,   there   is   not   much   direct  authority  on  the  point,  but  the 

correct   view   appears  to  be  that  the  contract  is  made 

The  contract  is  l  *■ 

?ccepunceertakes  where  the  acceptance  takes  place,  that  is,  where  the 
actual  act  of  acceptance  is  performed,  not  where  such 
acceptance  is  communicated  to  the  other  party.  Thus  in  the 
case  of  Cowan  v.  O'Connor  1888  20  Q.B.D*  640,  where,  in 
order  that  an  action  might  be  maintained  in  the  City  of  London 
Court,  it  had  to  be  shown  that  the  contract  was  made  in  the 
City  of  London,  it  was  held  that  this  was  shown  by  the  fact  that 
the  telegram  accepting  the  offer  was  dispatched  from  the  City  of 
London,  although  the  offer  was  made  outside  the  City.  In  all 
cases,  therefore,  of  assurances  granted  by  English  companies  to 
persons  domiciled  outside  England,  where  the  ordinary  practice 
is  adopted  of  the  proposal  being  accepted  at  the  head  office,  the 
contract  will  be  regarded  as  having  been  made  in  England.  The 
,    ,        fact  that  the  proposal    was  taken  in  a  foreign  countrv 

Proposal  taken  *        L  o  j 

country  by  an  agent  there,  and  that  the  policy,  when  issued, 
was  sent  by  the  company  to  such  agent,  and  by  him 
delivered  to  the  assured,  will  not  be  sufficient  to  alter  the  fact 
that  it  is  a  contract  made  in  England  and  to  be  treated,  in  certain 
circumstances,  as  an  English  contract.  This  is  clearly  seen  from 
the  case  of  Parken  v.  Royal  Exchange  Assurance  Corporation 
1846  8  D.  365.  Here  the  proposal  was  made  in  Edinburgh  by 
a  man  domiciled  in  Scotland,  to  the  Edinburgh  agents  of  the 
company,  who  had  no  power  to  accept  proposals  definitely.  The 
policy  was  issued  by  the  head  office  in  London  in  English  form, 
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and  sent  to  the  Edinburgh  agents  to  be  handed  to  the  assured, 
who  paid  the  premium  to  them.  It  was  admitted,  in  the  course 
of  the  proceedings,  that  neither  party  was  bound,  that  is,  the 
contract  was  not  finally  completed,  until  the  policy  was  delivered 
and  the  premium  paid.  Nevertheless,  it  was  laid  down  by 
Lord  Moncrieff,  in  the  course  of  his  judgment,  that  "the  mere 
"  circumstance  of  this  contract  having  been  transmitted  through 
•'•'  or  by  the  hands  of  an  agent  in  Edinburgh,  cannot  have  the 
"  effect  of  changing  that  which  was,  in  its  nature,  essentially  an 
••'  English  contract,  made  under  the  law  of  England,  into  a 
11  Scotch  contract,  to  be  ruled,  in  its  nature,  construction  and 
*•'  effect,  by  the  law  of  Scotland."  One  important  result  flowing 
piace  where  from  the  determination  of  the  place  where  the  contract 
madCe°d«er^iSies  is  made,  is  referred  to  bv  the  same  judge  in  the  course 

place  of  .    .       ,       ,  .  ".  .  . 

discharge.  ol  his  judgment,  where  he  states,  quoting  approvingly 

from  a  leading  Scottish  text-book  writer,  that  "  it  is  further 
••'  very  clearly  laid  down  that  if  no  place  of  payment  be  expressed, 
"  it  shall  be  presumed  to  be  in  the  place  where  the  contract  is 
"•  made."  Many  English  companies  stipulate  in  their  policies 
that  the  amount  due  shall  be  payable  at  the  head  office  in 
England,  but  according  to  the  above  view,  it  may  be  still  so 
payable,  even  without  such  a  stipulation. 

It  should  perhaps  be  pointed  out  that  if  the  contract 
thT^ottracYby    were  actually  completed  bv  a  foreign  asent,  the  case 

a  foreign  agent.  *  *  . 

would  be  different.  Thus,  in  the  case  of  Mills  v.  Albion 
Fire  and  Life  Insurance  Company  1828  3  W.  k  S.  218,  where 
the  agreement  for  the  assurance  was  made  in  Scotland  with  an 
agent  there,  and  the  subsequent  policy,  though  made  out,  was 
never  delivered  to  the  assured,  it  was  held  that  the  real  contract 
sued  on  was  a  Scottish  contract,  although  had  the  actual  policy 
been  delivered  and  sued  upon,  the  question  as  to  whether  it  was 
a  Scottish  or  an  English  contract  might  admit  of  doubt  and 
question.  Thus  Lord  Lyndhurst,  L.C.,  in  the  course  of  his 
judgment  said  :  "  If  I  send  an  agent  to  reside  in  Scotland,  and 
"  he,  in  my  name,  enters  into  a  contract  in  Scotland,  the  contract 
"  is  to  be  considered  as  mine  where  it  is  actually  made.  It  is 
"  not  an  English  contract  because  I  actually  reside  in  England. 
••'  If  my  agent  executes  it  in  Scotland,  it  is  the  same  as  if  I  were 
"  myself  on  the  spot,  and  executed  it  in  Scotland.  Therefore  the 
"  original  contract  must  be  considered  as  a  contract  entered  into 
"  in  Scotland,  and  it  was  that  original  contract,  and  not  the 
"  policy,  which  was  the  ground  of  the  action." 
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Closely  connected  with  the  foregoing  subject  is  the 
govtrnatheIS  '     question  as  to  what  law  is  to  govern  the  contract,  when 

the  policy  is  granted  by  a  company  domiciled  in  one 
country  to  a  person  domiciled  in  another.  This  will  depend,  to 
some  extent,  on  the  particular  aspect  of  the  contract  which  is 
under  consideration.  Thus,  questions  relating  to  status  or 
capacity  to  contract,  such  as  those  arising  in  the  case  of  infants 
and  married  women,  are  ordinarily  governed  by  the  law  of  the 
place  where  the  person  in  question  is  domiciled.  There  is, 
however,  an  important  exception  to  this  rule,  from  our  point  of 
view,  in  the  case  of  mercantile  contracts,  which  would  appear  to 
be  governed  by  the  law  of  the  country  where  the  contract  is  made. 
Thus,  Dicey,  in  his  "  Conflict  of  Laws,"  page  547,  points  out 
that  "  there  are  strong  grounds  for  holding  that  capacity  to  enter 
"  into  an  ordinary  mercantile  contract,  e.g.,  for  a  loan,  or  for  the 
"  purchase  or  sale  of  goods,  is  governed,  not  by  the  lex  domicilii 
"  of  the  contracting  party,  but  by  the  law  of  the  place  where  the 
"  contract  is  made  flex  loci  contractus) .  Story  certainly  holds 
"  this  opinion.  In  one  reported  case,  Male  v.  Roberts  1800 
"  3  Esp.  163,  where  the  point  is  distinctly  raised,  though  not 
"  precisely  decided,  Lord  Eldon  held,  in  regard  to  a  contract  made 
"  by  an  English  infant  in  Scotland,  that  the  effect  of  infancy  as  a 
"  defence  to  an  action  on  the  contract,  depended  upon  the  law  of 
"  Scotland."  The  importance  of  the  point  here  referred  to  will  be 
seen  when  I  come  to  discuss  the  case  of  The  Scottish  Life 
Assurance  Company  v.  John  Donald  (Limited)  1901  (O.H.) 
9  S.L.T.  200,  which  will  be  conveniently  dealt  with  under  the 
head  of  Settlement  Policies,  rather  than  here. 

The    validitv    of   a   contract,    as    far   as    its   form   is 

Law  as  to  the  ." 

th™o^tractof  concerned,  is  governed  by  the  law  of  the  country  Avhere 
it  is  made,  that  is,  by  the  lex  loci  contractus ;  and 
with  certain  exceptions  which  do  not  affect  the  questions  discussed 
in  this  paper,  it  may  be  said  that  no  contract  is  valid  which  is  not 
made  in  accordance  with  that  law.  The  formalities  required  for 
a  valid  contract  by  the  law  of  the  country  where  it  is  made  must 
therefore  be  complied  with,  even  though  such  formalities  are 
unnecessary  under  the  law  of  the  country  where  it  is  sought  to 
enforce  the  contract. 

Thus,  by  Scots  law,  it  is  necessary  that  a  deed,  other 
reqS^edW        than   a  holograph   one,  should    be    attested  by    two 

Scots  law.  .  ill  1  1  1     1 

witnesses,  and  whether  holograph  or  not,  should  be 
signed  on  every  page  by  the  person  executing  it,  if  it   extends 
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over  more  than  one  page.  If  such  person  cannot  write,  it  should 
be  signed  by  a  notary  public  on  his  behalf,  and  not  with  a  mark, 
as  in  England.  Since  I  first  wrote  these  remarks,  I  have  seen  it 
contended  by  a  Scottish  solicitor  that  even  the  ordinary  receipt  for 
the  policy  moneys  comes  within  the  regulations  referred  to,  and 
is  invalid  if  they  are  not  complied  with  in  respect  of  it.  I  think, 
however,  that  this  view  is,  to  say  the  least,  open  to  very  grave 
doubt,  and  it  seems  more  probable  that  such  a  document  would 
come  within  the  exemptions  from  these  formalities,  which  have 
been  recognized  in  the  case  of  receipts  for  rent  and  of  bills  of 
exchange  and  other  documents  or  writings  in  re  mercatoria.  The 
formalities  in  question  are,  of  course,  unnecessary  by  English 
law,  but  an  English  assurance  company  when  called  upon  to  act 
on  a  deed  executed  in  Scotland  must  see  that  the  requirements  of 
Scots  law  in  this  respect  have  been  observed. 

The  interpretation  of  the  contract,  and  the  rights  and 

Interpretation  it-  />      i  •  i 

of  the  obligations    or  the   contracting   parties  under  it.  are 

contract.  c  o     i  ' 

determined  in  accordance  with  what  is  termed,  "  the 
proper  law  of  the  contract."  This  is  defined  by  Dicey  (page 
540)  as  being,  "the  law  by  which  the  parties  to  a  contract 
"  intended,  or  may  fairly  be  presumed  to  have  intended,  the 
"  contract  to  be  governed,  or  in  other  words,  the  law  or  laws  to 
"  which  the  parties  intended,  or  may  fairly  be  presumed  to  have 
"  intended  to  submit  themselves."  So  also,  in  the  leading  case  of 
Hamlyn  &  Co.  v.  Talisker  Distillery  Company  1894  A.C.  202, 
it  was  laid  down  that,  "  in  a  contract  between  parties  of  different 
"  nationalities,  where  a  question  of  conflict  of  laws  is  raised 
"  on  the  contract,  it  is  a  question  of  intention,  to  be  gathered 
"  from  the  whole  facts,  by  which  system  of  laws  the  parties 
"  intended  their  relationship  to  be  regulated."  As  to  how 
this  law  is  to  be  determined,  certain  rules  are  given  by 
Dicey,  which  are  of  assistance,  but  the  contract  itself  must 
be  considered  as  a  whole  in  order  that  the  intention  of  the  parties 

may    be    ascertained.      These    rules   are: — (1.)   The 

Rnles  for  J  v       ' 

p?ope™iawgofhe  expressed  intention  of  the  parties  will  always 
determine  the  proper  law  of  the  contract. — (2.) 
Prima  facie,  the  proper  law  of  the  contract  is  presumed  to  be  the 
law  of  the  country  where  the  contract  is  made. — (3.)  When  the 
contract  is  made  in  one  country,  and  is  to  be  performed  wholly  or 
partly  in  another,  then  the  proper  law  of  the  contract  may  be 
presumed  to  be  the  law  of  the  country  where  the  performance  is  to 
take  place,  i.e.  the  lex  luci  solutionis.    Thus,  in  the  caseofParken 
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v.  Royal  Exchange  Corporation,  referred  to  above,  it  was  held  that 
the  contract  was  governed  by  the  law  of  England  in  matters 
relating  to  its  nature  and  the  liabilities  under  it.  The  Lord 
Justice  Clerk  said  :  "  If  certain  words  in  the  policy  had  a  fixed 
"  settled  meaning  in  favour  of  the  assured,  by  the  law  of  England, 
"  and  a  different  meaning  by  the  law  of  Scotland,  would  the 
"  Company  not  be  bound  to  the  extent  of  the  law  of  England, 
"  and  the  interpretation  of  the  terms  regulated  by  the  law  of 
"  England  ?  That  law  clearly  must  have  regulated  the  interpre- 
"  tion  of  the  contract."  Lord  Moncrieff  said  that  "  If  the  locus 
"  contractus  and  also  the  locus  solutionis  are  ascertained  to  be  in 
"  one  country,  the  law  of  that  country  must  rule  all  questions 
"  touching  the  effect  of  the  contract ;  and  if  the  locus  solutionis 
"  were  determined  to  be  different  from  the  locus  contractus,  the 
"law  of  the  place  in  which  performance  is  stipulated  to  be  made, 
"must  govern."  It  must  be  carefully  noted,  however,  that  the 
determination  of  the  law  governing  the  interpretation  of  the 
what  court  contract  does  not  settle  the  question  as  to  what  Court 
jurisdiction?  has  jurisdiction  in  the  matter,  but  only  as  to  what 
law  that  Court  will  apply.  Thus,  in  the  case  just  referred  to, 
although  the  Scottish  Court  of  Session  held  that  the  contract  was 
governed  by  the  law  of  England,  they  also  decided  that  they 
had  jurisdiction  to  deal  with  the  case,  and  did  so  accordingly, 
applying,  however,  English  law  instead  of  Scots  law. 

With   regard   to   bankruptcy,   it    would    appear    that 

Conflict  of  laws  •>•  r  .,  i    •  •  f  •     1  •     <.  ■  1 

with  regard  to     proceedings  or  this  nature   in  a  foreign  mrisdictionaf 

bankruptcy.  . 

area  will  have  the  same  effect  on  moveables  in 
England,  including  such  choses  in  action  as  policies  of 
assurance,  as  if  they  were  actually  situated  in  the  country  where 
the  proceedings  are  taken.  Hence  the  law  of  the  bankrupt's 
domicil  apparently  applies ;  but  only  to  transfer  such  rights  as 
he  possesses,  these  rights  being  defined,  in  the  case  of  a  contract, 
by  the  proper  law  of  the  contract  as  shown  above. 

Finally  it  may  be  noted  that,  apparently,  the  validity 
duchargeof         °^  tne  discharge  of  a  contract  depends  on  the  proper 

law  of  the  contract;  and  that  a  discharge,  not  in 
accordance  with  that  law  is  not  valid. 

The  Policy  as  Evidence  of  the  Contract. 

It  occasionally  happens  that  disputes  arise  as  to  whether  the 
whole  contract  of  assurance  is  contained  in  particular  documents 
such  as  the  policy,  or  policy  and  proposal  together ;  or  whether 
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some  parol  conditions,  written  or  oral,  are  to  be  read  into  it. 
Such  disputes  usually  arise  out  of  some  alleged  promise  of  a 
representative  of  the  assurance  company ;  and  it  is  of  some 
importance  to  ascertain  the  exact  legal  effect  of  such  promises, 
assuming  them  to  have  actually  been  made.  An  important  case 
Meet  of  °f  tuis  description  came  before  the   Courts  last  year, 

SSS7«utoidM  in  the  shape  of  Horncastle  v.  Equitable  Life  Assurance 
^oucypos  Society   of  the  United    States    1906  22  T.L.R.   534- 

735.  In  this  case,  the  plaintiff  took  out  a  semi-tontine  policy 
with  the  defendants.  Prior  to  signing  the  proposal,  the  plaintiff 
requested  the  defendants'  London  superintendent  to  state  in 
writing  what  the  benefits  receivable  under  the  policy  would  be. 
The  latter  drew  up  a  memorandum  which  stated,  inter  alia, 
■'•'  Results  paid  in  15  years.  Cash  value,  £7,390."  The 
proposal  form  was  then  completed  and  at  once  submitted  to  the 
Board  by  the  superintendent.  He  returned  in  a  few  minutes 
and  handed  the  memorandum  back  to  the  plaintiff,  saying  : 
"  That  will  be  all  right,  and  this  amount  is  guaranteed  to  you.*' 
The  policy  was  duly  issued,  containing  the  usual  conditions  of 
one  of  this  class,  and  also  this  declaration  :  "  (11).  The  contract 
"  between  the  parties  hereto  is  completely  set  forth  in  this  policy 
"  and  the  application  therefor,  taken  together,  aud  none  of  its 
"  terms  can  be  modified,  nor  any  forfeiture  under  it  waived, 
"  except  by  an  agreement  in  writing,  signed  by  one  of  the 
"  following  officers,  namely  :  .  .  ."  The  superintendent  did 
not  come  within  the  list  of  officers  set  out.  On  the  face  of  the 
policy,  at  the  foot,  were  the  following  words  :  "  Xo  person, 
"  except  one  of  the  executive  officers  designed  on  the  back  of 
"  this  policy,  is  authorized  to  make,  alter,  or  discharge  contracts, 
'•'or  waive  forfeitures " ;  and  attention  was  then  called  to 
provision  (11)  set  out  above.  "When  the  policy  matured  on 
2  January  1906,  the  defendants  alleged  that  the  amount  due  was 
16,106.  15s.,  which  amount  the  plaintiff  refused  to  accept,  as  he 
considered  that  the  memorandum  was  a  guarantee  of  a  minimum 
sum,  without  which  he  would  not  have  effected  the  assurance. 
The  case  was  heard,  in  the  first  instance,  by  Mr.  Justice  Walton, 
who,  in  deciding  in  favour  of  the  assurance  society,  said  that 
•'•'  in  his  opinion  the  alleged  warranty  was  not  a  separate " 
(meaning  collateral)  "  agreement  as  to  any  matter  on  which  the 
'•'  contract  was  silent.  The  agreement,  in  effect,  was  that  the 
"  plaintiff  was  to  get  something  better  than  that  provided  for  in 
"  the  policy.     The  agreement  was  inconsistent  with  the  terms  of 
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'•'  the  policy.  The  parties  intended  the  policy  to  be  the  complete 
"  and  final  statement  of  the  transaction."  The  case  was  taken 
to  the  Court  of  Appeal,  and  all  the  judges  there  expressed  their 
entire  agreement  with  the  judgment  of  Walton,  J.,  the  appeal 
being  dismissed  without  calling  on  defendants'  counsel. 
Collins,  M.R.,  said  that  "  the  suggested  collateral  agreement 
"  provided  for  the  payment  of  a  different  sum,  calculable  in  some 
"  other  way.  The  two  were  inconsistent  with  each  other,  and 
"  the  prior  parol  agreement  was  not  enforceable/'  Moulton,  L.J., 
said  that  "  Clause  (11)  made  it  a  condition  of  the  policy  that 
"  neither  party  would  allege  that  the  whole  of  the  terms  of  the 
"  contract  were  not  contained  in  the  policy — in  other  words,  it 
"  was  a  condition  of  the  policy  that  nothing  which  was  done 
"  during  the  negotiations  should  be  considered  as  binding 
"  between  the  parties."  Farwell,  L.J.,  said  "  the  document 
"  was  not  consistent  with  the  policy.  ...  It  was  difficult  to  see 
"  how  the  defendants  could  exclude  any  agreement  outside  the 
11  policy  more  clearly  than  they  had  done  by  Clause  (11).  That 
"  clause  was  intended  to  guard  against  such  an  agreement  as 
"  that  now  set  up." 

It  must  not,  however,  be  hastily  assumed,  on  the  authority  of 
this  case,  that  no  effect  will  be  given  to  representations  made  by 
an  official  of  the  company  prior  to  the  issue  of  the  policy. 
„      _  f        Horncastle's    case    turned,    to    some    extent,    on    the 

when  effect  may  '  ' 

priS-^pre-  peculiar  wording  of  the  policy,  and,  but  for  this,  it 
might  possibly  have  been  decided  otherwise,  in 
accordance  with  the  principles  laid  down  in  the  well-known  case 
of  De  Lassalle  v.  Guildford  1901  2  K.B.  215.  In  this  case  the 
defendant  agreed  to  grant  a  lease  of  certain  premises  to  the 
plaintiff.  The  terms  were  arranged,  but  the  plaintiff  refused  to 
hand  over  the  executed  counterpart  until  he  received  an  assurance 
that  the  drains  were  in  order.  The  defendant  verbally  repre- 
sented that  they  were  in  good  order,  and  the  counterpart  was 
thereupon  handed  to  him.  The  lease  contained  no  reference  to 
the  drains.  The  drains  were  not  in  good  order,  and  on  an  action 
for  breach  of  warranty,  it  was  held  that  the  representation  made 
by  the  defendant  as  to  the  drains  being  in  good  order  was  a 
warranty  which  was  collateral  to  the  lease,  and  for  breach  of  which 
an  action  would  lie.  In  the  course  of  the  judgment  in  the  Court 
of  Appeal,  in  favour  of  the  plaintiff,  delivered  by  A.  L.  Smith,  M.R., 
on  behalf  of  himself,  and  Collins  and  Romer,  L.JJ.,  he  said : 
"  It  appears   to   me  in  this  case  clear  that  the  lease  did  not  cover 
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"  the  whole  ground,,  and  that  it  did  not  contain  the  whole  of  the 
"  contract  between  the  parties.  .  .  .  The  warranty  in  no  way 
'•'  contradicts  the  lease,  and  without  the  warranty  the  lease  would 
"  never  have  been  executed."  Horncastle's  case  was  distinguished 
from  the  foregoing  on  the  grounds  that  in  the  former:  (1)  The 
representation  set  up  was  not  a  collateral  agreement ;  (2)  The 
policy  was  intended  to  cover  the  whole  contract ;  (3  The 
agreement  and  the  policy  were  inconsistent.  It  does  not  follow 
that  these  conditions  will  be  fulfilled  in  the  case  of  a  policv  issued 
by  a  British  company,  and  it  is  not  usual  in  this  country  to  take 
such  elaborate  precautions  to  guard  against  representations  that 
may  be  made  by  minor  officials  as  were  adopted  in  this  instance, 
perhaps  because  such  precautions  are  not  often  needed.  It  will 
therefore  be  necessary  to  use  considerable  caution  in  applying 
Horncastle's  case  to  apparently  similar  circumstances  arising  in 
connection  with  a  British  company. 

Another  case  in  which  the  Court  refused  to  so  outside 

Effect  to  be  ~ 

Slants  m  the  policy  in  interpreting  the  contract,  was  the  recent 
one  of  Bailey  v.  British  Equitable  Assurance  Company, 
Limited  1906,  A.C.  35.  Here  the  deed  of  settlement  provided 
that  the  profits  should  be  divided  as  directed  by  the  bye-laws. 
and  made  provision  for  the  alteration  of  the  deed  or  bye-laws  by 
means  of  bye-laws.  By  a  bye-law  made  in  1854,  it  was  provided 
that  the  profits  of  the  "  Mutual  Life  Assurance  Department '' 
should,  after  the  deduction  of  expenses,  be  divided  anions:  the 
policyholders  in  that  department.  In  1886  the  plaintiff  took  out 
a  policy  on  his  own  life  in  the  "  Mutual  Department.''  He  made 
his  application  in  reliance  on  the  statements  contained  in  a 
printed  prospectus  issued  and  circulated  by  the  company,  which 
stated,  inter  alia,  that  "  the  entire  profits  made  by  the  company 
"  in  the  Mutual  Department,  after  deducting  the  expenses,  are 
"  divided  among  the  policyholders,  without  any  deduction  for 
"  a  reserve  fund."  The  policy  was  issued  subject  to  the 
conditions  endorsed  on  it,  which  conditions  contained  a  reference 
to  the  deed  of  settlement  and  the  bye-laws.  The  company 
subsequently  proposed  to  alter  their  practice  of  distributing 
profits,  by  devoting  part  of  the  profits  to  a  reserve  fund  :  and 
proceeded  to  take  the  necessary  steps  to  effect  this.  The  plaintiff 
sought  to  restrain  them  from  making  the  change,  but  although 
the  Chancery  Division  of  the  High  Court,  and  the  Court  of 
Appeal,  decided  in  his  favour,  this  decision  was  reversed  by  the 
House   of    Lords,    and  judgment    was  given  in  favour    of   the 
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assurance  company.  In  delivering  judgment,  Lord  Macnaughten 
said :  "  The  simple  question  is,  what  was  the  contract  between 
"  the  parties.  ...  I  am  at  a  loss  to  understand  how  the 
"  Court  of  Appeal  came  to  the  conclusion  that  the  statements  in 
"  this  prospectus  constituted  a  collateral  contract,  or  are  to  he 
"  treated  as  incorporated  in  the  contract  of  insurance." 
Lord  Lindley  said  :  "  It  is  contended  that  the  applications  for 
"  these  policies  were  based  on  the  faith  of  prospectuses  containing 
"  statements  and  holding  out  inducements,  which  preclude  the 
"  company  from  making  alterations  in  the  mode  of  applying 
"  their  profits,  without  the  consent  of  the  policyholders.  .  .  . 
"  The  prospectus,  not  being  referred  to  in  the  policies,  cannot,  in 
"  my  opinion,  be  legitimately  referred  to,  in  order  to  construe 
"  the  contracts  into  which  the  policyholders  have  been  induced 
"  to  enter.  These  contracts  are  to  be  found  in  the  policies 
"  themselves.  ...  I  am  quite  unable  to  adopt  the  view  taken  by 
"  the  Courts  below  as  to  the  inability  of  the  Company  to  alter 
"  their  bye-laws  as  they  have  done.  ...  I  can  find  no  contract 
"  to  that  effect."  It  must,  however,  be  carefully  noted  that  the 
decision,  although  it  was  the  unanimous  decision  of  the  House  of 
Lords,  does  not  give  any  countenance  to  the  idea  that  the  terms 
of  the  prospectus  are  immaterial  in  actions  of  another  class 
affecting  the  policy,  but  only  decides  that  they  are  not  to  be  used 
to  assist  in  construing  the  contract.  As  Lord  Lindley  pointed 
Action  for  out,  if  the  policyholders   had  been  seeking  to  rescind 

"crying  the  or  rectify  their  contracts  on  the  ground  of  fraud  or 
mistake,  or  were  suing  for  damages  caused  by 
fraudulent  misrepresentation,  it  would  be  legitimate  to  refer  to 
the  statements  in  the  prospectuses,  on  the  faith  of  which  they 
became  policyholders. 

By  way  of  contrast,  reference  may  be  made  to  the  somewhat 
ancient  case  of  Mills  v.  Albion  Fire  &  Life  Insurance  Company 
1828  3  W.  and  S.  218,  which  has  already  been  referred  to  in 
connection  with  another  matter.  This  was  a  case  of  marine 
assurance,  and  the  agent  at  Glasgow  entered  into  an  agreement 
for  an  assurance,  and  sent  particulars  to  the  company  in  London. 
The  company  issued  a  policy  containing  a  clause  excepting 
marine  risks,  they  being  precluded  from  taking  such  risks  by  the 
statute  6  Geo.  I.,  c.  18.  This  policy  was  never  shown  to  the 
assured,  and  on  the  ship  being  burned  a  claim  was  made.  It 
was  held,  inter  alia,  that  as  the  policy  was  never  shown  to  the 
assured,  the  company    were   bound  by  the  original  agreement, 
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which  was  general  in  its  terms,  and  therefore  included  marine 
risks. 

The  Condition's  of  the  Policy. 
,.     An  interesting  question  arose  in  Scotland  recently  as 

Error  in  wording  o    T. 

ofcontract.  tQ  ^  eg-ect  t0  ^  given  to  the  provisions  of  a  policy 
when,  through  a  grammatical  error,  they  were  inconsistent  with 
one  another.  The  case  in  question  was  that  of  Glen's  Trustees  r. 
The  Lancashire  &  Yorkshire  Accident  Insurance  Company 
Limited  1906  43  S.L.R.  684.  Here  the  policy  contained  a 
provision  that  the  right  to  recover  under  it  should  be  forfeited 
on  the  expiration  of  a  certain  time  from  the  date  of  the  accident, 
unless  within  that  time  a  settlement  had  been  arranged,  or  the 
matter  had  been  referred  to  arbitration,  or,  in  the  absence  of 
notice  from  the  company  requiring  the  matter  to  be  so  referred, 
legal  proceedings  had  not  been  taken  by  the  assured.  The 
assured  died  from  accident  on  24  April  1897,  but  no  proceedings 
were  taken  against  the  company  until  10  July  1905.  The 
plaintiffs  then  claimed  that  under  the  last  part  of  the  condition 
quoted,  they  were  not  too  late,  and  were  entitled  to  recover. 
The  case  was  decided  in  favour  of  the  assurance  company,  and 
this  was  confirmed  on  appeal.  The  Lord  President,  in  delivering 
judgment,  said:  "The  whole  question  is  as  to  the  meaning  of 
••'  that  (the  above)  article.  It  is  clear  that  as  it  stands,  it  is 
•'•'  meaningless ;  but  reading  it  as  a  whole,  as  I  think  we  are 
'•'  entitled  to  do,  it  is  also  clear  that  the  confusion  is  due  to 
"  a  grammatical  error.  In  my  opinion  the  Court  is  entitled  to 
"  correct  such  an  error.  The  word  '  not '  was  evidently  inserted 
••  in  the  third  (last)  stipulation  of  the  article  by  failing  to  notice 
"  that  the  conjunction  preceding  was  '  unless  '  and  not  '  if.'  I 
"  think  we  should  read  the  stipulation  as  if  the  word  '  not '  was 
"  deleted." 

In  connection  with  the  question  of  the  conditions  of 
the  policy,  attention  should,  perhaps,  be  called  to  the 
case  of  Ellinger  &  Co.  v.  Mutual  Life  Insurance  Company  of 
New  York  1904  1  K.B.  83.2  1905  1  K.B.  31,  which  turned 
on  the  construction  to  be  placed  on  a  somewhat  unusual  form  of 
suicide  clause.  In  this  case  a  certain  Max  Firnberg  effected  an 
assurance  on  his  own  life  for  £4,000,  limited  to  five  years,  and 
payable  to  the  plaintiffs,  who  were  creditors  of  his  to  that 
amount.  The  proposal  was  signed  on  23  May  190.2,  and 
contained  certain  statements  which  were  warranted  by  Firnbers. 


Suicide  clause. 
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Among  these  warranties  was  the  following  :  "  I  also  warrant  and 
"  agree  that  I  will  not  commit  suicide,  whether  sane  or  insane, 
"  during  the  period  of  one  year  from  the  date  of  the  said 
'•'  contract."  The  proposal  was  made  part  of  the  contract  by 
the  usual  reference  clause  in  the  policy.  In  February  1903, 
Firnberg  committed  suicide  while  temporarily  insane.  On  the 
assurance  company  disputing  the  claim,  it  was  contended  on 
behalf  of  the  plaintiffs  that  the  effect  of  the  stipulation  as  to 
suicide  was  that  if  Firnberg  did  commit  suicide  within  the  first 
year,  the  company  was  nevertheless  bound  to  pay  the  policy 
money  to  the  plaintiffs,  and  then  had  a  remedy  over  in  the  shape 
of  a  right  of  resort  against  Firnberg's  estate  for  a  breach  of  a 
collateral  promise.  When  the  case  came  before  the  King's 
Bench  Division  of  the  High  Court,  Bigham,  J.,  in  deciding 
in  favour  of  the  assurance  company,  said  :  "  The  policy 
"  was  made  by  the  defendants  with  Firnberg  and  with  no  one 
"  else.  It  is  in  no  sense  a  contract  with  Ellinger  &  Co.  .  .  . 
"  What  then,  did  the  parties,  Firnberg  and  the  defendant 
"  company,  intend  when  they  inserted  the  warranty  that  Firnberg 
"  should  not  commit  suicide  ?  I  think  it  is  clear  that  they 
"  intended  that  in  the  event  of  suicide,  the  company  should  not 
u  be  liable  on  the  policv.  It  does  not  matter  whether  the  clause 
"  is  called  a  warranty  or  not.  .  .  .  Apt  words  have  been 
"  used  to  express  this  intention,  and  it  is,  I  think,  impossible  to 
'"  read  the  clause  as  merely  giving  to  the  company  a  cross  claim 
"  against  the  estate  of  the  deceased  for  damages."  The  plaintiffs 
appealed,  but  the  appeal  was  dismissed  without  the  counsel  for 
the  defendants  being  called  upon.  In  dismissing  the  appeal, 
Collins,  M.R.,  after  expressing  complete  agreement  with  the 
passage  from  the  judgment  of  Mr.  Justice  Bigham  quoted 
above,  and  which,  he  said,  seemed  to  sum  up  the  whole  situation 
in  a  manner  upon  which  he  could  not  improve,  said  :  '*  The 
warranties  "  question  is,  whether  the  warranty  against  suicide  in 
and  condition,.     „  tnig  case  is  a  concjition.     ...     I  think  that  the 

"  stipulation  in  question  really  means  that  the  assurers  are  not 
"  to  be  at  the  particular  risk  of  the  applicant's  committing 
"  suicide  within  the  year;  and  it  appears  to  me  to  comply  with 
"  all  the  requisites  of  a  condition.  ...  I  do  not  think  that 
"  the  fact  of  this  being  called  a  creditor's  policy,  makes  any 
"  difference."  It  must,  however,  be  borne  in  mind  that  the 
decision  turned,  not  only  on  the  particular  form  of  the  suicide 
clause,  but  also  on  the  form  of  the  policy,  which  was  effected  by  the 


1907.]  of  Life  Assurance  Practice.  141 

proposer  on  his  own  life,  although  payable  to  someone  else.  This 
will  be  seen  from  the  earlier  part  of  Mr.  Justice  Bigham's 
judgment  quoted  above.  It*  therefore  the  policy  had  been  in  the 
more  usual  form  in  such  circumstances,  namely,  a  policy  issued  to 
the  creditor  on  the  life  of  the  debtor,  the  decision  might,  and 
probably  would  have  been  different;  since  the  contractual  relation 
would  then  have  existed  between  the  creditor  and  the  assurance 
company,  and  the  stipulation  as  to  suicide,  if  entered  into  only 
by  the  life  assured,  would  have  been  merely  collateral  and  have 
given  rise  only  to  an  action  against  the  estate  of  the  latter,  for 
damages  for  breach  of  contract. 

Another     case     relating     to      the    policy     and      its 

Declaration  as  to  i  •    ■  •  ,  1  p      tt  t-<  i   i  t  •  p 

validity  of         conditions    is    that    ot     Honour    v.    Equitable     Lite 

policy.  ,  ,  L 

Assurance  Society  of  the  United   States   1900   1   Ch. 
852,  which  deals  with  the  remedies  open  to  the  assured  and  assurer 
respectively  when  a  dispute  has  arisen  as  to  the  validity  of  a  policy 
during  its  currency.     Here  the  plaintiff  was  the  assignee  of  a  policy 
granted  by  the  defendants.     The  latter  alleged  that  the  policy  was 
void  under  the  statute  14  Geo.  III.,  c.  48,  and  further,  that  it  was 
obtained  by  fraudulent  misrepresentation  and  intentional  conceal- 
ment, and  they  refused  to  accept  payment  of  the  premiums.    The 
plaintiff  asked  for  a  declaration  that   the  policy  was  a  valid  and 
subsisting  one,  and  that  he  was  entitled  to  the  benefit  of  it ;    and 
further,    for    an    injunction    restraining    the    defendants    from 
repudiating  the  policy.     The    defendants   counterclaimed   for    a 
declaration  that  the  policy  was  void  and  ought  to  be  delivered  up  to 
the  society  to  be  cancelled.     It  was  held  that  this  was  not  a  case  in 
which  the  Court  ought  to  determine  rights  before  the  time  had 
arrived  when  the  right  was  enforceable,  and  that,  subject  to  the 
plaintiff's   not   being  prejudiced  by   the    non-acceptance    of    the 
premiums  by  the  defendants,  the  plaintiff's  application  must  be 
dismissed.     In  deciding  thus,  Buckley,  J.,  said:  ""When  the  policy 
"  drops,  he  (the  plaintiff;  must  not  be  prejudiced  by  the  fact  that 
"  he  has  not  paid  the  premiums  at  the  due  dates.  If  that  is  provided 
"  for,  he  has  no  right  now  to  ask  for  a  declaration  in  his  favour 
"  that  the  policy  is  valid,  before  any  claim  against  the  society  has 
"  arisen.'"     The  defendant's  counsel  then  withdrew  all  objection 
to  the  form  of  the  action,  and  asked  the  Court  to  hear  it  on  its 
merits.     On  hearing  witnesses,  Buckley,  J.,  then  held  that  the 
policy  was  obtained   by  fraud  and  fraudulent  misrepresentations, 
and  declared  the  policy  void,  and  ordered  it  to  be  delivered  up  to 
be  cancelled. 

VOL.  XXI.  m 
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It   sometimes  happens  that  there  has  been  a  breach 

Waiver  of  .    , 

™on"?rbrlach'     of  some  condition   by  the   assured,  or  a  representation 
made    when     the    policy    was    effected  proves    to    be 
incorrect,  and  the  matter  has  come   to  the  company's  knowledge. 
The  question  may  then  arise  as  to  whether  the  company  has,  by 
its   conduct,  agreed  to   waive   such  breach  or  misrepresentation, 
and  to   affirm   the    contract.     A  case    on   this  point  which  has 
attracted  a  considerable  amount  of  attention  is  that  of  Hemmings 
v.  Sceptre  Life  Association  1905  1   Ch.  365.     In  this   case  the 
proposer  effected  an  endowment  assurance   to  mature  at  age  60, 
the  policy  being  dated   11  May  1888.     She   stated  that  she  was 
born  on   6    March   1847,  and  that  her  age   next  birthday  was 
therefore  41  years  in   December   1887,  when  the  proposal  was 
completed.     The   proposal  contained  the  usual  declaration  as  to 
the  truth  of  the  statements  and  as  to  the  non-concealment  of  any 
material  fact,  and  an  agreement  as  to  the  avoidance  of  the  policy 
if  any   untrue    statement   had    been    made.       The   policy    was 
subsequently  assigned  to   the  plaintiff  to  secure  a  loan,  payment 
of  premiums  and  interest  on  the  loan  being  guaranteed  by  certain 
relatives  of  the    assured.     In    1897    it    was    discovered    by    the 
"•uarantors  that  the  assui-ed  was  born  on  6  March   1844,  and  that 
her  age  at  the  time  of  entry  was  therefore  44  years  next  birthday 
and  not  41  as  stated,  the  misstatement  having  been  made  through 
a  mistake.     The  defendant   company  were  immediately  informed 
of  the  mistake,  but,  nevertheless,  accepted  two  further  premiums, 
namely,  on  1  March  1898  and  1  March  1899.     In  August  1899 
the    defendants     informed    the    plaintiff    of    the    mistake,    and 
proposed  that  he  should  pay  the  annual  difference  of  premium, 
with  compound   interest,  and    also,  in   future,  pay    the    correct 
premium  for  the  true   age.     The  plaintiff,  who  then  heard  of  the 
mistake  for  the  first  time,  declined  to   do   this,  and  tendered  the 
original  annual  premium  for  each  successive  year  down  to  and 
including  March  1904,  when  the  assured  attained  the  age  of  60 
vears.     The  defendants,  however,  declined  to  accept  them,  and 
alleged  that  the  policy  was  void  and  the  premiums  forfeited.     The 
plaintiff  claimed  that  the  defendants,  by  accepting  the  premiums 
in  1898  and  1899  had  elected  to  affirm  the  policy,  and  it  was 
}leltl : — (1)   That  on  the   authority  of  Fowkes  v.  Manchester  and 
London  Life  Assurance  and  Loan  Association  1863  3  B.  and  S. 
917,  the  defendants  could  not,  in  view  of  the  terms  of  the  policy 
and  proposal,  avoid   the   policy  and   forfeit  the  premiums  on  the 
o-round  of  a   misrepresentation    which   was    admitted  not  to  be 
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wilful;  and  (2)  that  by  accepting  the  premiums  in  1898  and 
1899  the  defendants  must  be  taken  to  have  affirmed  the  policy  as 
it  stood,  and  were  not  entitled,  as  suggested  by  their  counsel,  to 
treat  the  policy  as  if  it  matured  according  to  the  date  of  birth 
originally  given — that  is,  on  the  basis  of  the  assured  being 
actually  41  years  of  age  next  birthday  at  the  date  of  the  proposal. 
On  this  latter  point  Kekewich,  J.,  in  pointing  out  that  this  should 
have  been  considered  by  the  company  in  1897.  when  the  mistake 
was  discovered,  said  :  "  It  seems  to  me  that  they  might  then,  if 
"  they  had  thought  fit,  with  propriety  have  said,  '  We  will  return 
"  '  the  premiums  hitherto  received  to  the  proper  person  to  receive 
"  '  them,  and  we  will  receive  no  more  unless  you  wish  to  make  a 
"  '  new  contract.'  On  the  other  hand,  it  was  open  to  them  to 
"  treat  the  policy  as  still  subsisting,  and  to  accept  the  premiums 
"  on  the  old  footing.  It  was  a  pure  matter  of  business  for  the 
u  directors  to  say  which  cf  these  two  courses  they  would  adopt. 
"  They  elected  to  adopt  the  latter.  .  .  .  But  they  say,  '  We  are 
"  '  perfectly  willing  to  pay,  but  we  will  pay  when  the  lady 
"  '  attains  60  years  according  to  the  policy';  and  they  suggest 
"  that  if  they  are  made  to  pay  when  the  lady  actually  attains  60 
"  years  it  is  making  a  new  contract.  It  seems  to  me  that  it  is 
"  the  defendants  who  are  asking  to  make  a  new  contract.  .  .  . 
"  The  defendants  must  be  taken  to  have  elected  to  keep  the 
"  policy  in  force  as  it  stood,  and  to  pay  when  the  lady  attained 
"  the  age  of  60  years."  It  is  pointed  out  by  Mr.  Wark  that  the 
result  would  have  been  different  if,  as  is  often  the  case,  there  had 
been  a  provision  in  the  policy  that  if  the  age  should  prove  to 
have  been  incorrectly  stated,  the  assurance  should  be  valid  only 
to  a  certain  specified  extent.  This  remark,  and  some  other  of 
the  cases  referred  to  in  the  course  of  this  paper,  suggest  that  the 
officials  and  legal  advisers  of  life  assurance  companies  would  do 
well  to  keep  a  watchful  eye  upon  decisions  bearing  directly  or 
indirectly  on  life  assurance  matters,  with  a  view  to  modifying 
their  practice  and  documents  where  such  decisions  show  a  change 
to  be  necessary  or  expedient. 

Renewal  Premiums. 

Death  during       In  connection  with  the  subject  of  payment  of  renewal 

days  of  grace  .  ,  .        , 

and  before         premiums,  two  recent  cases  or  interest  may  be  noticed. 

payment  of  '  *  J 

premium.  The  first  of  these  is  the  well-known   one  of   Stuart   v. 

Freeman    1903     1    K.B.    47.       In  this    case,  the  premium  was 

an    annual    one    payable    by    quarterly    instalments,     with    the 

m  2 
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usual  period  of  thirty  days  of  grace.  The  plaintiff  was  the 
assignee  of  the  policy,  and  on  18  August  1901  a  quarter's 
instalment  of  the  premium  became  due.  The  thirty  days  of 
grace  expired  on  17  September  1901,  without  the  premium 
having  been  paid,  but  on  the  following  day,  18  September,  it 
was  paid  to  a  clerk  of  the  company  by  the  plaintiff,  and  a  receipt 
was  given  for  it.  The  assured  died  on  that  same  day,  a  few 
hours  before  the  premium  was  paid  and  accepted,  but  the  fact  of 
his  death  was  not  known  to  either  party  to  that  transaction. 
There  was  evidence  that  the  plaintiff,  who  was  an  insurance 
broker,  was  entitled  to  make  the  payment  on  the  next  day;  and 
the  jury  found  that  this  course  had  been  assented  to  by  the 
company's  clerk,  and  that  he  had  authority  to  make  the 
arrangement.  The  company  disputed  the  claim  on  the  ground 
that  at  the  time  of  the  death  of  the  assured  the  policy  had  become 
void  by  reason  of  the  premium  being  in  arrear,  and  that  the 
policy  could  not  be  revived  by  payment  after  the  death  of  the 
person  insured.  It  was  held:  (1)  That  there  Avas  sufficient 
evidence  as  to  the  extension  of  the  clays  of  grace  by  one  day,  and 
that  therefore  the  assured  must  be  taken  to  have  died,  and  the 
premium  to  have  been  paid,  within  the  days  of  grace ;  (2)  That 
the  payment  of  the  premium  having  been  made  in  accordance 
with  the  terms  of  the  policy,  it  had  not  lapsed,  and  the  company 
was  therefore  liable.  It  is  evident  from  remarks  made  by  Homel- 
and Mathew,  LL.J.,  that  they  were  prepared  to  hold,  if  necessary, 
that  the  policy  was  also  good  on  the  ground  that  the  assured  had 
died  within  the  days  of  grace.  Thus  Romer,  L.J.,  said  : 
"  Presumably,  therefore,  the  policy  is  to  be  valid  and  continuing, 
"  even  though  the  person  whose  life  is  assured  died  within  the 
"thirty  days  and  the  premium  has  not  been  paid  before  his 
"  death."  It  should  be  noted,  however,  that  the  judgment  turned 
to  a  great  extent  on  the  fact  of  the  premium  in  question  being 
an  instalment  premium,  and  on  that  ground  it  was  distinguished 
from  Pritchard  v.  Merchants'  Life  Assurance  Society  1858 
T  , ,     ,         3   C.B.   N.S.    622,  where   an    annual  premium    was 

Instalment  '  r 

trruemf?"tioSai  involved.  It  cannot,  therefore,  perhaps,  be  cited  as 
deciding  definitely  a  similar  question  where  annual  or 
true  half-yearly  or  quarterly  premiums  are  involved,  although 
some  remarks  by  Mathew,  L.J.,  seem  to  indicate  that  he  would 
have  taken  the  same  view,  even  if  premiums  of  these  descriptions 
had  been  in  question.  The  matter  is,  of  course,  of  merely 
academic    interest    to  most    companies    as   it    is,   I  believe,  the 
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almost  universal  rule  to  admit  the  claim  as  a  matter  of  course  if 
the  death  occurs  during  the  days  of  grace  and  before  the  payment 
of  the  premium  due,  the  latter  being  deducted  from  the  amount 
pavable  if  not  previously  paid. 

The  other  case    referring   to    renewal    premiums,    to 
treS^^der    which  I  wish   to  direct  attention,  is  that  of  Handler 

conditions. 

v.  Mutual  Reserve  Fund  Life  Association  1904 
90  L.T.  192.  This  was  a  case  of  a  policy  subject  to  the  usual 
conditions  as  to  renewal.  The  policy  lapsed  owing  to  a  mortuary 
call  not  having  been  paid  within  the  days  of  grace  ;  and  when  it 
was  subsequently  paid,  a  receipt  was  issued,  stated  to  be  subject  to 
the  conditions  endorsed  on  it.  These  conditions  included  one  to 
the  effect  that  the  member  then  was,  and  had  been  during  the 
preceding  twelve  months,  in  continuous  good  health  and  free 
from  all  diseases.  As  a  matter  of  fact,  when  the  mortuary  call 
was  paid,  the  member  was  known  to  be  suffering  from  an 
incurable  form  of  heart  disease  ;  but  the  plaintiff  gave  evidence 
that  he  had  not  read  the  policy  or  the  calls  or  the  receipt.  At 
the  trial  of  the  case  at  Liverpool  Assizes,  judgment  was  given  for 
the  plaintiff,  but  this  was  reversed  by  the  Court  of  Appeal.  The 
view  taken  by  the  latter  Court  is  clearly  expressed  by  Romer,  L.  J., 
who  said  :  "  "When  the  payment  was  made,  or  purported  to  be 
"  made,  of  the  mortuary  call,  after  the  thirty  days  had  elapsed, 
"  there  was  nothing  whatever  which  could  possibly  have  induced 
"  the  plaintiff  to  suppose,  or  justified  him  in  supposing,  that  the 
"  premium  would  be  unconditionally  received.  ...  "\\  hen  he 
"  sent  this  money  after  the  time  within  which  it  ought  to  have 
"  been  paid,  he  received  a  communication  with  reference  to  that 
"  payment.  He  had  no  reason  to  suppose  that  it  was  a  mere 
"  formal  acknowledgment  of  the  money,  without  more.  Under 
"  the  circumstances,  it  is  clear  that  he  was  bound  to  look  to  see 
"  on  what  terms  the  money  payment  had  been  received ;  and  if 
"  he  had  looked,  he  would  have  found  it."  This  view  with 
regard  to  life  assurance  companies  is,  perhaps,  somewhat  more 
favourable  to  them  than  the  series  of  decisions  relating  to 
conditions  printed  on  railway  tickets  has  been  to  railway 
companies,  but  not  unreasonably  so,  for,  as  may  be  gathered  from 
Lord  Justice  Romer' s  remarks,  there  is  much  more,  in  the  case  of 
a  lapsed  policy,  to  put  the  person  paying  the  premium  upon 
enquiry  as  to  the  conditions  on  which  it  is  received,  than 
there  is  in  the  case  of  an  ordinary  contract  with  a  railway 
company. 
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In  connection  with  the   subject  of  the    payment    of 
rebate  of  income  premiums,  the   alterations  made  by  the   Finance  Act 

tax  in  respect  of  " 

premiums3-"06  1904,  and  the  Revenue  Act  1906,  as  to  the  remission 
of  income  tax  in  respect  of  the  amount  paid  for  life 
assurance  premiums  to  an  extent  not  exceeding  one-sixth  of  the 
income,  may  be  noticed.  As  is  well  known,  it  had  been  held,  in 
the  case  of  Colquhoun  v.  Heddon  1890  25  Q.B.D.  129,  that 
the  provisions  of  section  54  of  the  Income  Tax  Act  1853  as  to 
such  remission  did  not  extend,  at  any  rate,  to  assurances  effected 
with  companies  other  than  those  of  the  United  Kingdom.  By 
the  Finance  Act  1904  section  9  it  is  provided  that  "  Section  54 
"  of  the  Income  Tax  Act  1853  shall  apply  in  relation  to  life 
"  insurances  or  contracts  for  deferred  annuities,  effected  in  or 
"  with  any  insurance  company  legally  established  in  any  British 
"  possession,  as  it  applies  in  relation  to  life  insurances  or  contracts 
"  in  or  with  the  insurance  companies  mentioned  in  that  section/' 
This  extension  to  Colonial  and  Indian  companies  was  followed 
by  a  further  extension  to  foreign  companies.  By  the  Revenue 
Act  1906  section  11  it  was  enacted  that  "  The  provisions  of 
"  section  9  of  the  Finance  Act  1904  shall  apply,  in  relation  to 
"  life  insurances  or  contracts  for  deferred  annuities,  effected  in  or 
"  with  any  insurance  company  lawfully  carrying  on  business  in 
"  Great  Britain  or  Ireland/' 

Assignments  and  Charges. 
The  first  questions  to  be  considered  under  this  head 

Is  production  of  x 

2ndertheActce  are  those  relating  to  notice.  With  regard  to  notice 
under  the  Policies  of  Assurance  Act,  1867,  the  only 
matter  on  which  I  propose  to  touch  is  as  to  whether  the 
production  of  the  deed  of  assignment  is  sufficient  notice  within 
the  meaning  of  section  3  of  that  Act.  Personally,  I  have  no 
doubt  whatever  that  it  is,  and  I  should  not  have  thought  it  worth 
while  to  raise  the  point  were  it  not  that  quite  recently,  in  a  case 
that  came  under  my  notice,  the  opposite  view  was  taken  by  a 
solicitor  of  considerable  experience  in  life  assurance  matters.  In 
these  circumstances  it  seemed  to  me  that  it  might  be  advisable 
to  discuss  the  matter  briefly,  as  a  similar  view  may  be  held  in 
other  quarters.  The  Act  says  that  the  statutory  notice  shall  be 
"  a  written  notice  of  the  date  and  purport  of  such  assignment ", 
and  it  is  difficult  to  see  on  what  grounds  the  production  of  the 
deed,  necessarily  in  writing  and  containing  these  particulars, 
can  be  said  to  be  an  insufficient  compliance  with  the  Act.     There 
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has  been,  I  believe,  no  direct  decision  on  the  point,  but  some 
light  is  thrown  upon  the  matter  by  a  consideration  of  the 
Transmission  of  Moveable  Property  (Scotland"  Act,  1862.  That 
Act  provides  for  the  assignment  of  certain  forms  of  moveable 
property,  including  "policies  of  assurance  of  any  assurance 
"  company  or  association  in  Scotland,  whether  held  by  parties 
"resident  in  Scotland  or  elsewhere"  and  enacts,  in  section  2, 
that  "  an  assignation  shall  be  validly  intimated  (1)  By  a  notary 
"  public  delivering  a  copy  thereof,  certified  as  correct,  to  the 
K  person  or  persons  to  whom  intimation  may  in  any  case  be 
"  requisite,  or  (2)  By  the  holder  of  such  assignation  or  any 
"  person  authorized  by  him,  transmitting  a  copy  thereof,  certified 
"  as  correct,  by  post  to  such  person."  In  the  article  on  Life 
Insurance,  in  the  Encyclopaedia  of  Scots  law,  vol.  8,  page  103, 
the  author,  Mr.  William  Harvey,  in  quoting  the  above  Act  by 
way  of  comment  on  the  Act  of  1867,  and  expressing  the  opinion 
that  notice  under  the  former  Act  would  be  a  sufficient  compliance 
with  the  latter  Act,  says  that  :  "  The  company  would  thus 
"  receive  intimation  in  writing  of  the  date  and  purport  of 
"  assignation,  which  is  all  that  is  required  by  the  Act  of  1867." 
If  this  view,  with  which  I  entirely  agree,  be  correct,  then,  since 
the  Act  of  1867  applies  equally  to  Scotland  and  England,  an 
intimation  in  accordance  with  the  Scottish  Act  of  1862  would 
be  sufficient  in  England;  and  if  the  production  of  a  certified 
copy  be  sufficient,  a  fortiori,  the  production  of  the  deed  itself  is 
sufficient.  The  question  does  not  often  arise  in  the  ordinary 
course  in  connection  with  the  intimation  of  assignments,  as  in 
England  at  any  rate,  written  notice  of  the  deed  is  usually 
forwarded  in  the  first  instance,  though  not  infrequently  in  Scottish 
cases,  a  copy  of  the  deed  is  forwarded  as  notice.  Moreover  it  is, 
I  believe,  the  practice,  where  the  deed  itself  or  a  copy  is 
forwarded  by  way  of  notice,  to  ask  for  the  ordinary  office  form 
of  notice  to  be  completed.  It  sometimes  happens,  however,  that 
the  first  intimation  as  to  the  existence  of  an  assignment  is  the 
production  of  the  deed  with  the  application  for  a  payment  under 
the  policy;  and  the  office  then  has  to  consider  whether  such 
production  is  sufficient  notice  to  protect  it  under  the  Act  of  1867, 
or  whether  it  is  necessary  to  insist  on  a  formal  written  notice,  in 
addition.  I  do  not  think,  however,  that  there  need  be,  or  is, 
much  hesitation  in  waiving  this  latter  formality. 

'While  dealing  with  the  subject  of  notice,  I  may  call  attention 
to    two    modern    cases    which,    though    in    no   way    relating    to 
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notice  under  the  Act  of  1867,  are  concerned  with  the  general 
doctrine  of  notice,  and  are  of  interest  to  assurance  companies 
in  connection  with  their  investments  in  reversionary  securities. 
„  .  The  first  of  these  is  that  of  In  re  Wasdale,  Brittin 

Notice  to  * 

re^ioXy       »•  Partridge  1899  1  Ch.  163.     The  particulars  of  this 

transactions.  r*   11  t        i  o*"  i  •  i  i     i    ■ 

case  are  as  follows:  In  18/1  a  reversioner  sold  his 
reversionary  interest  to  one  Partridge,  who  at  once  gave  notice  to 
all  the  existing  trustees.  In  1881,  the  survivor  of  these  trustees 
died,  and  his  widow  and  executrix  acted  as  trustee.  In  1896, 
the  plaintiffs  were  appointed  trustees.  In  1897,  the  reversioner 
mortgaged  his  reversion  to  one  Bell,  who  gave  notice  to  the 
plaintiffs,  the  then  trustees.  "When  the  interest  fell  into 
possession,  it  was  claimed  by  both  Partridge  and  Bell.  Stirling, 
J.,  in  delivering  judgment  in  favour  of  Partridge,  said  :  "In  my 
"  opinion  it  would  be  imposing  an  unreasonable  burden  on 
"  assignees,  to  hold  that  they  are  under  an  obligation  to  give 
"  notice  to  every  new  trustee,  or  are  to  be  treated  as  guilty  of 
"  neglect  to  take  reasonable  precautions,  if  they  omit  to 
do  so." 

Notice  to  a  The  other  case  on  the  subject  of  notice  is  that  of 
smgie  tmstee.  Jn  re  ^Slips'  Trusts  1903  1  Ch.  183.  Here  a 
reversionary  interest  was  settled  under  a  marriage  settlement 
in  1882.  The  solicitor  who  drew  up  the  settlement  was  one  of 
the  three  trustees  of  the  will  under  which  the  reversionary 
interest  arose,  and  he  therefore  had  notice  of  the  settlement  of  it; 
but  it  did  not  appear  that  he  ever  communicated  his  knowledge 
to  his  co-trustees,  and  no  formal  notice  was  ever  given  to  the 
trustees.  In  1887,  two  of  the  trustees,  including  the  above- 
mentioned  solicitor,  having  died,  two  persons  were  appointed  in 
their  place.  In  1894,  the  reversioner  sold  her  reversionary 
interest  to  the  Law  Life  Assurance  Society,  who  inquired  of  the 
trustees  as  to  whether  any  notice  had  been  received  by  them,  but 
failed  to  elicit  any  information  as  to  the  settlement  of  1882,  as 
none  of  the  then  trustees  had  received  any  notice  of  it.  On 
completion  of  the  purchase,  notice  was  given  by  the  assurance 
society  to  each  of  the  trustees.  When  the  reversion  fell  in,  the 
trustees  paid  the  money  into  Court,  and  it  was  held  that  the 
assurance  society  was  entitled  to  the  amount.  In  delivering 
judgment,  Kekewich,  J.,  quoting  with  approval  the  words  of 
Byrne,  J.,  in  the  case  of  Freeman  v.  Laing  1899  2  Ch.  355,  said : 
"  It  has  also  been  held  that  an  assignee  who  has  given  notice  to 
"  one  only  of  several  trustees,  is  not  entitled  to  priority  over  a 
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"  subsequent  assignee  who  takes  his  assignment  after  the  death 
"  of  the  trustee  to  whom  notice  has  been  given. " 

Passing  now  to  the  consideration  of  various  points  connected 

with  the  subject  of  assignments  and  charges,  the  first  question 

I  propose   to   consider    is   as  to   the    necessity  for   a 

reassi^ent       reassignment,    where    a     policy    has     been    formally 

necessary?  c  liiii 

assigned  by  way  of  mortgage  and  the  debt  has  been 
paid  off.  Considerable  difference  of  opinion  appears  to  exist  on 
this  point.  The  general  rule,  at  any  rate  of  English  law,  is  that 
where  property  has  been  assigned  by  deed  and  it  is  desired  to 
cancel  the  operation  of  that  deed,  a  reassignment  should  be 
executed  in  the  same  form  ;  and  provided  this  rule  is  applied 
with  discretion  to  particular  cases,  I  think  it  is  a  safe  rule  to 
follow.  Dr.  A.  E.  Sprague,  in  his  recent  paper,  takes  the  view, 
apparently,  that  a  formal  reassignment  of  a  mortgaged  policy  is 
unnecessary  in  any  case,  but  many  English  actuaries,  while 
holding  the  view  that  such  a  reassignment  can  safely  be  dispensed 
with  in  certain  cases,  would  not  be  prepared  to  agree  with  so 
wide  a  generalization  as  this.  The  question  of  the  possession  of 
the  legal  interest  in  addition  to  the  beneficial  interest  in  such 
property  as  a  policy  of  assurance  is,  of  course,  of  far  less 
importance  than  that  of  the  possession  of  the  legal  estate 
in  realty.  Nevertheless,  there  are  transactions  in  regard  to 
policies  in  which  it  is  generally  considered  advisable  for  the 
assurance  company  to  require  that  the  person  with  whom 
they  are  dealing  shall  be  in  a  position  to  show  a  good  title 
both  at  law  and  in  equity  to  the  policy  ;  and  after  a  formal 
mortgage  this  can  only  be  done  by  means  of  a  proper  reassignment. 
The  question  is  usually  considered  of  greater  importance  in 
transactions,  such  as  loans  and  payments  of  the  cash  value  of 
the  reversionary  bonus,  which  leave  the  policy  still  in  force,  than 
in  what  may  be  termed  final  transactions,  such  as  payment  of 
surrender-values  and  claims;  and  many  who  would  insist  on  a 
formal  reassignment  in  the  former  class  of  cases,  would  readily 
dispense  with  it  in  the  latter  class,  on  evidence  that  the  debt  had 
been  repaid. 

For  the  benefit  of  those  who  are  anxious  in  everv  case 
m£?fefsesand  t0  Set  a  g°od  legal  as  well  as  equitable  title,  I  may  call 
reassignments.  attention  to  a  point  that  has  come  before  me  on  more 
than  one  occasion.  There  are,  in  the  third  schedule  of  the 
Conveyancing  Act,  1881,  certain  short  forms  of  deeds  given, 
described  as  Deeds  of  Statutory   Mortgage,   Statutory   Transfer 
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and  Statutory  Reconveyance  respectively.  If  all  these  forms  are 
used  in  a  transaction,  the  effect  is  to  pass  the  legal  interest  in  each 
case,  and  so,  ultimately,  to  revest  it  in  the  mortgagor.  It 
sometimes  happens,  however,  that  the  ordinary  form  of  mortgage 
is  used,  followed  by  the  statutory  forms  of  transfer  and 
reconveyance,  or  only  by  the  latter.  In  such  a  case,  the  legal 
interest  does  not  pass  under  the  transfer  or  reconveyance,  and  as 
far  as  such  legal  interest  is  concerned,  the  position  is  no  better 
than  that  of  a  mortgage  followed  by  a  somewhat  formal  receipt 
for  the  mortgage  money. 

Another  point  that  may  conveniently  be  referred  to 
?xlcdutedby        here,  is  that  of  deeds  executed  by  the  liquidators  of  a 

company  in  liquidation.  In  these  days  of  bank 
amalgamations,  it  is  not  a  very  unusual  experience  to  find  when  a 
policy  has  been  mortgaged  to  a  bank,  that  before  a  reassignment 
has  been  executed  the  bank  has  gone  into  voluntary  liquidation, 
with  a  view  to  the  transfer  of  its  business  to  another  bank.  In 
such  circumstances,  I  have  sometimes  had  produced  a  reassignment 
executed  only  by  the  liquidators  in  their  own  names;  audit  is 
therefore  of  importance  to  note  that,  unlike  the  case  of  a  trustee 
in  bankruptcy,  the  property  of  the  company  in  liquidation  does 
not  vest  in  the  liquidators ;  and  the  reassignment  should 
therefore  also  be  executed  by  the  company  under  its  common 
seal,  which  is  affixed  by  the  liquidators  acting  as  agents  for  the 
company.  It  may  also  be  pointed  out  that  where,  as  is  commonly 
the  case,  there  are  two  or  more  liquidators,  in  the  absence  of  an 
express  provision  enabling  one  to  act  alone  all  must  join  in  any 
transaction,  except  perhaps,  one  of  a  purely  ministerial  nature  ; 
and  a  reassignment  completed  by  one  of  the  liquidators  alone  is 
not  therefore  valid,  and  this  is  so  even  though  the  other  liquidator 
be  dead. 

Where  a  mortgage  has  been  made  to  two  or  more 
^ndJo^teaccount.  persons  without  specifying  that  the  money  has  been 

advanced  either  on  joint  account  or  in  shares,  and 
one  of  the  mortgagees  has  died,  it  is  usual,  in  reliance  on  section 
61  of  the  Conveyancing  Act  1881,  either  to  pay  to,  or  to  accept  a 
reassignment  from,  the  survivors,  on  production  of  evidence  of 
death  of  the  deceased  mortgagee.  It  seems  quite  clear  from  the 
words  of  the  section,  coupled  with  the  notes  on  it  in 
Wolstenholme's  Conveyancing  Acts,  1905,  9th  edition,  page  126, 
that  such  a  course  is  a  safe  one.  I  may  say,  however,  that  a 
short  time  ago,  I  heard  a  very  eminent  conveyancer  suggest  doubts 
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as  to  the  safety  of  this  course;  and  he  expressed  the  opinion  that 
notwithstanding  section  61,  the  legal  personal  representatives  of 
the  deceased  mortgagee  should,  in  such  circumstances,  be  parties 
to  the  discharge  or  reassignment  as  the  case  may  be. 

When  a  mortgage  is  made  to  persons  who  are,  as  a 
Sotfc^ft^st.     matter  of  fact,  trustees,  it  is  usual  to  keep  the  fact  of 

the  trust  off  the  title  by  using  the  ordinary  joint 
account  clause.  When  new  trustees  are  appointed,  it  is  necessary 
to  transfer  the  property  to  them,  and  it  is  customary  to  stamp 
such  a  transfer  with  10.?.  It  is  however  pointed  out  by 
"Wolstenholme,  on  page  127,  that  it  is  advisable  to  have  such  a 
transfer  stamped  with  an  ad  valorem  stamp,  as  if  the  debt 
exceeds  .€.2,000,  the  deed  cannot  be  shown  to  be  properly  stamped 
with  a  10s.  stamp  without  disclosing  the  trusts  ;  and  that  even 
if  the  10s.  stamp  were  adjudicated,  it  is  questionable  whether 
there  would  not  be  constructive  notice  of  the  trust.  I  may  point 
out  that  the  Law  Society's  Conveyancing  Bill  now  before 
Parliament  proposes,  inter  alia,  to  remedy  this  difficulty. 
Discharge  for  ^n  mJ  previous  paper  I  discussed  the  question  as  to 
byUequitaweeys     whether    a    good   discharge   could    be    given  for  the 

mortgagee.  , .  ,  , 

policy  moneys  by  a  mortgagee  whose  security  was 
either  an  equitable  charge  or  an  assignment  by  way  of  mortgage 
under  hand  only ;  and  I  pointed  out  that  some  offices,  at  least, 
taking  the  view  that  they  are  sufficiently  safe  in  paying  under 
such  securities,  do  not  require  the  concurrence  of  the  legal 
personal  representatives  of  the  mortgagor  in  the  receipt.  This 
question  has  recently  been  discussed  by  Dr.  A.  E.  Sprague,  on 
page  350  of  his  paper,  already  referred  to,  where  he  takes  a 
different  view  from  that  stated  above.  As  a  matter  of  fact,  there  is 
probably  not  very  much  difference  in  practice  between  the 
holders  of  the  two  views,  for  it  is,  I  believe  the  practice,  even  of 
those  who  think  that  no  appreciable  risk  is  run  in  dispensing 
with  the  concurrence  of  the  mortgagor's  legal  personal  representa- 
tives, to  ask  for  it,  and  only  to  dispense  with  it  where  an 
insistence  would  lead  to  unreasonable  difficulty  or  delay. 
Probably,  in  like  circumstances,  those  who  take  the  opposite 
view  would  be  prepared  to  waive  what  they  may  consider  to  be 
the  strict  legal  requirements  of  the  case.  I  called  attention  in 
my  paper  to  a  view,  held  by  some  competent  authorities,  that 
section  22  of  the  Conveyancing  Act,  1881,  which  confers  on 
mortgagors  power  to  give  a  discharge  for  money  arising  under 
the  mortgage,  was  not  expressly  limited  to  mortgages  by  deed,  as 
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were  some  of  the  neighbouring  sections.  "While  I  still  think  that 
the  views  referred  to  are  entitled  to  very  great  respect,  it  is  only 
right  that  I  should  call  attention  to  a  remark  in  Wolstenholme's 
Conveyancing  Acts,  page  81,  where,  in  a  note  on  section  22,  it 
is  stated  :  "  It  is  conceived  that  this  section  applies  only  to  a 
"mortgagee  whose  mortgage  is  by  deed,  after  1881.  The 
"  supposed  mortgagee  is  one  who  has  a  power  of  sale  conferred 
"  by  this  Act/'  Such  an  expression  of  opinion  as  this  will,  of 
course,  carry  great  weight,  and  may  perhaps  be  considered  as 
turning  the  scale  in  favour  of  the  view  that  an  equitable 
mortgagee  has  not,  at  any  rate  under  section  22  of  the  Convey- 
ancing Act,  1881,  power  to  give  a  complete  discharge  at  law  and 
in  equity  for  money  arising  under  his  security. 
Assignment  by  The  difficulties  discussed  iti  the  last  paragraph  refer 
mortgage  only  to  the  case  where  the  security  is  in   the  form  of 

under  hand  *  " 

onlr-  an  equitable  charge.     With  regard  to  the  mortgagee 

whose  security  is  an  assignment  by  way  of  mortgage  under  hand 
only,  the  case  is  different.  Even  if  it  be  held,  for  the  reasons 
referred  to  above,  that  such  a  security,  not  being  by  deed,  does 
not  come  within  section  22  of  the  Conveyancing  Act,  1881, 
nevertheless,  in  accordance  with  the  decision  in  Tancredr.  Delagoa 
Bay  Railway  Company  1889  23  Q.B.D.  239,  it  does  come 
within  section  25,  subsection  6,  of  the  Judicature  Act,  1873. 
That  section  says  that  "  Any  absolute  assignment  by  writing 
"  under  the  hand  of  the  assignor  (not  purporting  to  be  by  way  of 
"  charge  only)  of  any  debt  or  other  legal  chose  in  action,  of  which 
"  express  notice  in  writing  shall  have  been  given  to  the  debtor, 
"  .  .  .  shall  be,  and  shall  be  deemed  to  have  been,  effectual  in 
"  law  ...  to  pass  and  transfer  the  legal  right  to  such  debt  or 
"  chose  in  action  .  .  .  and  the  power  to  give  a  good  discharge 
"  for  the  same  without  the  concurrence  of  the  assignor."  For 
many  years  after  the  Act  was  passed  this  section  was  considered 
as  only  applying  to  what  are  commonly  known  as  absolute 
assignments ;  but  in  the  case  quoted  above  it  was  decided  that 
an  assignment  by  way  of  mortgage  with  the  ordinary  proviso  for 
redemption  is  an  absolute  assignment  within  the  meaning  of 
section  22,  subsection  6,  of  the  Act.  This  Act,  however, 
confers  no  power  of  sale,  and  such  an  assignment  as  that  referred 
to  here,  will  not  therefore  do  so,  apart  from  any  express  powers 
that  may  be  contained  in  the  instrument. 

The  next  group  of  questions  with  which  I  propose  to  deal  is 
that  relating  to  a   mortgagee's  power  of  sale.     A  considerable 
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number   of  the   difficulties  in   connection  with  assignments  arise 
under  this   heading;  and  it   is  not   therefore   surprising  to  find 
several  matters  relating  to  this  subject  which  call  for  discussion. 
,      The  first  matter  to  be   considered  in  this  connection  is 

Does  power  of 

p^weI?o1?<le  the  somewhat  ancient  one  as  to  whether  power  of  sale 
includes  power  to  surrender  a  policy  of  assurance 
comprised  in  the  security.  I  was  under  the  impression  that  this 
question  had  long  since  been  settled  affirmatively,  and  I  should 
not  now  refer  to  it  were  it  not  that  quite  recently  I  found  the 
opposite  view  apparently  held  by  a  solicitor  actively  engaged  in 
life  assurance  practice.  There  seems,  however,  to  be  no  doubt 
that  power  of  sale  does  include  power  to  surrender,  and  in 
Prideaux's  (f  Precedents  in  Conveyancing ",  1904,  19th  edition, 
vol.  i,  page  623,  in  a  precedent  for  a  mortgage  of  a  life  policy, 
although  the  usual  clause  expressly  extending  the  power  of  sale 
to  a  surrender  of  the  policy  is  included,  it  is  stated  in  a  note  that 
"  This  declaration  is  inserted  ex  abundanti  cauteld,  it  being  free 
"  from  all  reasonable  doubt  that  a  surrender  to  the  office  is  a 
"  mode  of  sale  authorized  by  the  statutory  power. ;' 

Reference  has  already  been  made  to  the  powers  of  an 
MdeVacilSge     equitable  mortgagee  to  give  a  discharge  for  the  policy 

by  deed.  t^^i  •       •  1  •  -i 

moneys.  A  somewhat  similar  question  arises  where 
the  mortgage  is  only  a  charge  and  not  an  assignment,  but  is 
under  seal.  Such  a  form  of  security  is  used  by  some  banks,  and 
may  or  may  not  contain  an  express  power  of  sale.  In  either  case 
it  is  quite  clear  that  it  comes  within  the  definition  of  a  mortiraire 
as  given  in  section  2,  subsection  6,  of  the  Conveyancing  Act, 
1881,  and,  being  by  deed,  confers  the  statutory  power  of  sale. 
Nevertheless,  since  the  legal  interest  has  not  been  transferred,  the 
mortgagee  cannot  pass  such  interest  on  surrendering  the  policy  ; 
but  it  is,  I  believe,  usual  in  such  cases  to  disregard  this  fact  and 
treat  the  mortgagee,  for  purposes  of  surrender,  as  if  he  held  an 
assignment  by  way  of  mortgage  under  seal. 

On  an  application  being  made  by  a  morte;a<ree  for  the 

Evidence  asto  A1  ..  oc 

Sei^p/o^erty  surrender-value  of  a  policy,  it  is,  I  believe,  common 
for  assurance  companies  to  require  evidence  as  to  the 
power  of  sale  being  properly  exercisable,  such  evidence  varying 
from  a  statutory  declaration  to  a  simple  letter,  according  to 
circumstances.  In  asking  for  this  evidence,  it  is  not  unusual  to 
be  met  with  an  objection  on  the  ground,  that  the  compauv  is 
fully  protected  by  the  provisions  of  section  21,  subsection  2,  of 
the  Conveyancing   Act,  1881,  and  is  not  therefore  entitled  to  ask 
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for  such  evidence.  A  recent  case  dealing  with  this  point  is  that 
of  The  Life  Interest  and  Reversionary  Securities  Corporation  v. 
The  Hand-in-Hand  Insurance  Society  1898  2  Ch.  230.  Here 
the  action  was  brought  by  the  plaintiffs,  as  vendors,  for  specific 
performance  of  an  agreement  for  the  sale  by  them,  as  mortgagees 
of  a  reversionary  interest.  The  defendants  objected  that  it  had 
not  been  shown  that  power  of  sale  was  properly  exercisable. 
The  plaintiffs  then  urged  that  under  section  21,  subsection  2, 
of  the  Conveyancing  Act,  1881,  a  bond  fide  purchaser  for 
value  without  notice  was  fully  protected,  and  was  therefore 
not  required  or  entitled  to  raise  the  question  as  to  such 
power  being  properly  exercisable.  It  was,  however,  pointed 
out  by  Stirling,  J.,  that  the  clause  in  question  gives  protection 
only  to  a  purchaser  who  has  obtained  a  conveyance,  and  he  went 
on  to  say  :  "  It  appears  to  me  that  this  provision  is  not 
"  applicable  until  after  a  conveyance  is  made,  or,  in  other  words, 
"  that  the  three  sections  of  the  Act  which  I  have  read  (section 
"  19,  subsection  1  (i),  section  20,  section  21,  subsection  2) 
"  confer  protection  only  on  a  purchaser  who  has  obtained  a 
"  conveyance  without  knowledge  of  any  irregularity,  and  conse- 
"  quently  that  it  is  left  open  to  the  purchaser,  as  between 
•'  himself  and  the  vendor,  to  raise  any  question  which  may 
"  properly  be  raised  between  a  vendor  and  a  purchaser.  The 
"  provisions  of  section  21  are,  I  think,  for  the  protection  of  the 
"  purchaser  and  not  for  the  benefit  of  the  vendor.  In  my  opinion, 
"  therefore,  a  mortgagee  vendor,  selling  under  the  power  conferred 
"  by  this  Act  will  be  bound,  notwithstanding  clause  2  of  section 
"  21,  upon  the  request  of  the  purchaser,  to  show  that  his  power 
"  of  sale  was  exercisable."  Experience  shows  that  when  objec- 
tions such  as  those  referred  to  are  made,  a  reference  to  this  case  is 
always  sufficient  to  overcome  them ;  but  it  may  be  pointed  out 
that  the  Law  Society's  Conveyancing  Bill  already  referred  to, 
proposes  to  do  away  with  the  effect  of  this  decision  or,  as  they 
prefer  to  express  it,  "  provides  for  the  difficulty  disclosed  in  the 
case." 

canpowerof  ^  *s  pointed  out  in  Coote's"Law  of  Mortgage",  1904-, 
bythlSef1  7th  edition,  page  90G,  that  "  It  is  important  that  an 
"  express  power  of  sale  in  a  mortgage  deed  should  be 
"  so  framed  as  to  be  reserved  in  terms  to  the  assigns  of  the 
"  person  or  persons  in  whom  the  power  is  vested,  so  as  to  enable 
"  an  assignee  of  the  mortgage  effectually  to  exercise  the  power. 
"  For  otherwise    he    is    unable  to  exercise   the    power,  and  the 
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"  circumstance  that  the  assigns  are  empowered  to  give  a  receipt 
"  to  a  purchaser  has  been  held,  according  to  the  strict  construc- 
"  tion  that  has  been  applied  to  these  powers,  not  to  extend  the 
"  power  of  sale  to  them."  The  need  for  this  caution  can  be 
seen  by  a  reference  to  the  case  of  In  re  Rumney  and  Smith  1897 
2  Ch.  351.  Here  a  member  of  a  building  society  mortgaged 
property  to  the  trustees  of  the  society  by  a  deed  conferring  on 
those  trustees  express  powers  of  sale  of  an  ample  nature,  and  it 
was  declared  that  the  receipt  of  the  trustees  should  be  an  effectual 
discharge  to  the  purchaser  for  the  purchase  money.  On  a 
transfer  by  the  trustees  and  a  proposed  sale  by  the  transferee,  it 
was  held,  inter  alia,  that  the  power  of  sale  was  exercisable  by  the 
trustees  exclusively  and  not  by  their  assigns.  Stirling,  J.,  in 
delivering  judgment,  said  :  "  I  am  asked  to  hold  that  the  power 
"  of  sale  contained  in  the  mortgage  deed  ...  is  exercisable,  in 
"  the  absence  of  any  contrary  intention,  by  any  person  who,  in 
"  equity,  can  give  a  receipt  for  the  mortgage  money.  I  am  far 
"  from  saying  that  that  would  not  be  a  reasonable  state  of  the 
"  law,  but  the  question  is  whether  it  is  the  present  state  of  the 
"  law.  ...  I  think  that  the  view  of  the  Court  down  to  the 
"  present  time  has  been  that  trusts  for  sale  and  powers  of  sale 
'•'  can  only  be  exercised  by  the  person  or  persons  authorized  so  to 
"  do  by  the  instrument  which  creates  them."  It  was  accordingly 
held  that  the  proposed  vendor  had  no  power  to  sell,  and  this  was 
confirmed  on  appeal  without  calling  on  counsel  for  the  purchaser 
to  argue  the  case.  It  must,  however,  be  noted  that  this  decision 
only  affects  express  powers  of  sale,  and  does  not  apply  to  the 
statutory  power,  for  as  Stirling,  J.,  pointed  out,  "The  Legislature, 
"  in  the  Conveyancing  Act,  1881,  section  21,  subsection  4,  has 
"  provided  that  the  power  of  sale  conferred  by  that  Act  may  be 
"  exercised  by  any  person  for  the  time  being  entitled  to  receive 
"  and  give  a  discharge  for  the  mortgage  money.  But  that 
"  provision  is  limited  to  the  power  of  sale  conferred  by  the  Act, 
"  and  does  not  extend  to  the  express  power  of  sale  conferred  by 
"  the  mortgage  deed  with  which  I  have  to  deal/' 

Another  important  case  dealing  with  the  exercise  of 
exercised  by        power  of  sale  that  may  be  compared  with  this,  is  that 

attorney.  1 

of  Re  Dowson  and  Jenkins'  Contract  1904  2  Ch. 
219,  which,  among  other  things,  emphasizes  the  fact  that  the 
terms  of  powers  of  attorney  have  to  be  scrutinized  with  very  great 
care  and  exactness.  In  this  case  a  mortgagee  gave  a  power  of 
attorney  conferring  on  his  attorney  power,  inter  alia,  "  to  sell 
"  any   real   or  personal   property  now  or  hereafter  belonging  to 
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"  me."  On  the  attorney  selling  under  the  mortgagee's  power  of 
sale,  the  purchaser  objected,  on  the  ground  that  the  power  of 
attorney  was  insufficient  to  authorize  the  sale  of  property  held  by 
the  principal  as  mortgagee  ;  and  this  view  was  upheld  by  the 
Court  and  confirmed  on  appeal.  Vaughan  Williams,  L.J.,  iu 
the  Court  of  Appeal,  said  :  "  The  words  relied  on  are  l  also  to  sell 
"  '  any  real  or  personal  property  now  or  hereafter  belonging  to 
"  '  me/  .  .  .  These  words  are  not  wide  enough  .  .  .  But  the 
"  deed  also  contains  a  power  to  receive  all  sums  of  money  .  .  . 
"  now  or  hereafter  owing  ...  by  virtue  of  any  security,  and  to 
"  give  .  .  .  receipts,  releases  and  other  discharges  for  the  same 
"  respectively  .  .  .  Under  the  Conveyancing  Act,  1881, 
"  section  21,  subsection  4,  '  The  poAver  of  sale  conferred  by  this 
"  '  Act  may  be  exercised  by  any  person  for  the  time  being 
"  l  entitled  to  receive  and  give  a  discharge  for  the  mortgage 
"  '  money.'  But  we  are  of  opinion  that  these  words  do  not 
"  extend  to  everybody  who  has  power  to  give  a  receipt  and 
"  discharge.  The  subsection  does  not  include  a  person  who  has 
"  that  power  merely  as  an  agent ;  but  is  intended  to  apply  only 
"  to  those  persons  who  are  either  mortgagees,  or  have  vested  in 
"  them  the  property  of  the  mortgagees,  such  as  the  executors. " 
Of  course  the  case  must  not  be  taken  as  deciding  that  the 
attorney  of  a  mortgagee  cannot  exercise  power  of  sale,  but  only 
that  the  words  used,  which  are  very  common  in  powers  of 
attorney,  are  insufficient  for  the  purpose.  It  is  quite  possible  to 
draw  up  a  power  of  attorney  enabling  this  to  be  done;  and  as  a 
matter  of  fact,  Vaughan  Williams,  L.J.,  said,  in  the  course  of  his 
judgment :  "  I  may  point  out  that  really  there  was  no  difficulty 
"  in  providing  a  power  of  attorney  which  should,  iu  plain  terms, 
"  have  given  this  power  to  the  attorney." 

By  way  of  contrast  to  the  above,  the  case  of  Berry  v. 
excisable  on      Halifax     Commercial     Banking     Company     Limited 

conditions.  ... 

1901  1  Ch.  188,  may  be  quoted  as  showing  that  in 
interpreting  the  conditions  on  which  power  of  sale  is  exercisable, 
the  Court  will  sometimes  take  a  broader  view  than  when 
construing  powers  of  attorney.  In  this  case  a  life  policy  was 
mortgaged  by  the  assured,  by  a  deed  dated  20  July  1889,  to  the 
defendants,  to  secure  his  banking  account.  The  mortgage 
provided  that  the  statutory  power  of  sale  should  be  exercisable  if 
default  were  made  in  payment  of  the  balance  due  for  the  space 
of  one  month  after  the  account  had  been  closed.  On 
9  November  1899,   the  assured  informed  the  bank  that  he  had 
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called  his  creditors  together,  and  that  a  trustee  had  been 
appointed ;  and  that  he  hoped  everyone  would  get  twenty 
shillings  in  the  pound.  On  17  November  1899,  he  assigned  all 
his  property  to  a  trustee  for  the  benefit  of  his  creditors.  There 
was  no  formal  closing  of  the  account,  but  on  18  December  1899, 
under  the  powers  conferred  by  the  mortgage  of  20  July  1889,  the 
bank  sold  the  policy.  The  assured  subsequently  died,  and  his 
legal  personal  representative  brought  an  action  against  the  bank, 
on  the  ground  that  power  of  sale  had  not  arisen  when  the 
policy  was  sold.  In  giving  judgment  for  the  bank,  Kekewich,  J., 
said :  "  I  now  come  to  what  I  think  did  amount  to  a  closing  of 
"  the  account  under  the  mortgage,  namely,  the  letter  of 
"  9  November.  ...  If  that  letter  means  anything,  it  surely 
"  means  that  there  is  an  end  of  the  transactions  between  the 
"  parties  ...  It  was  a  peculiar  relation  constituted  by  that 
"  deed,  and  that,  obviously,  had  come  to  an  end  ...  It  seems  to  me 
"  that  on  9  November  there  was  an  end  of  the  whole  transaction  ; 
"  and  the  power  of  sale  arose  or  was  exercisable  within  a  month 
"  of  that  date."  This  case  is  of  some  practical  importance,  as 
more  than  one  bank  has  a  somewhat  similar  form  of  mortgage 
to  that  involved  here  ;  and  it  is  by  no  means  unusual,  when 
enquiring  as  to  the  grounds  on  which  it  is  claimed  that  power  of 
sale  is  exercisable,  to  be  met  with  the  reply  that  the  mortgagor 
has  become  bankrupt,  or  has  executed  an  assignment  for  the 
benefit  of  his  creditors,  or  is  otherwise  in  financial  difficulties. 
Such  an  answer,  of  course,  does  not  help  matters  if  the  statutory 
power  of  sale  is  relied  upon ;  but  in  the  light  of  this  case  it  may 
possibly  be  of  service  when  a  special  power  of  sale  of  this  nature 
is  in  question. 

In  connection  with  the  exercise  by  a  mortgagee  of  his 
power  of  sale,  reference  may  be  made  to  another 
remedy  of  a  mortgagee,  that  of  foreclosure.  This  remedy  is  not 
very  often  employed  where  a  policy  of  life  assurance  is  concerned, 
the  usual  course,  in  case  of  default,  being  to  exercise  the  power  of 
sale ;  indeed  it  is  stated  in  Strahan  &  Kenrick's  "  Digest  of 
Equity",  1905,  page  278,  that  "  There  is  no  right  of  foreclosure 
"  in  the  case  of  a  mortgage  of  a  chose  in  action  ",  in  which 
category  a  policy  of  assurance  is  included.  This  view  is  not, 
however,  apparently  held  by  other  authorities  on  the  subject  of 
mortgage.  Thus,  in  Coote's  "  Law  of  Mortgage  ",  1904,  7th 
edition,  page  1018,  it  is  stated  that,  "  As  a  general  rule,  the 
"  Court  will  give  the  benefit  of  foreclosure  in  every   case  where 
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••  money  is  lent  on  a  security  of  the  nature  of  a  mortgage  "  ;  and 
in  Fisher's  "  Law  of  Mortgage  ",  1897,  5th  edition,  page  471,  it 
is  laid  down  that,  "  Foreclosure  is  a  remedy  of  the  mortgagee 
••  which  is  not  confined  to  mortgages  of  land.  It  is  equally 
"  applicable  to  mortgages  of  chattels  and  choses  in  action."  These 
opinions  seem  conclusive  on  the  question  as  to  whether  the  remedy 
of  foreclosure  is  available  in  the  case  of  a  mortgage  of  a  policy  of 
assurance  ;  and,  as  a  matter  of  fact,  I  have  had  before  me,  on 
more  than  one  occasion,  a  foreclosure  order  in  respect  of  such  a 
mortgage,  though  I  believe  in  each  case  the  mortgage  comprised 
other  property  in  addition  to  the  policy.  If,  however,  further 
evidence  on  this  point  be  desired,  the  case  of  Beaton  v.  Boulton 
1891  W.N.  30  may  be  considered,  I  think,  as  putting  an  end 
to  all  doubt.  Here  the  first  mortgagee  of  a  policy  of  life 
assurance  obtained  the  usual  foreclosure  order  nisi.  After  the 
time  finally  fixed  for  payment  of  principal,  interest  and  costs  had 
expired,  but  before  the  order  was  made  absolute,  the  assured  died, 
and  the  policy  moneys  became  payable  ;  and  this  fact  was  known 
to  the  Court  when  the  order  was  made  absolute.  The  parties 
entitled  to  redeem  then  applied  for  the  foreclosure  to  be  opened, 
as  the  amount  of  the  policy  moneys  exceeded  that  due  to  the  first 
mortgagee;  and  Stirling,  J.,  held  that  the  foreclosure  must  be 
opened,  and  ordered  a  subsequent  account  and  a  further  period  of 
one  month  for  redemption. 

When  an  application  is  made  for  payment  in  respect  of 
caseof  a    life   policy    under  an     order    for    foreclosure,    the 

foreclosure.  . 

evidence  produced  will  be  the  order  for  foreclosure 
absolute,  and  this  has  the  effect  of  an  absolute  assignment  of  the 
property  to  the  mortgagee.  I  have,  however,  seen  an  application 
for  payment  under  an  order  for  foreclosure  nisi,  on  the  ground  that 
when  the  date  fixed  in  the  order  for  payment  of  principal,  interest 
and  costs  had  passed  without  such  payment  having  been  made, 
the  order  had  the  force  of  an  absolute  order.  Such  a  title  cannot, 
of  course,  be  accepted,  more  especially  in  view  of  the  fact  that  it 
is  by  no  means  rare  for  the  time  of  payment  fixed  in  the  order  to 
be  extended. 

In  view  of  Beaton's  case,  quoted  above,  it  would 
opening  peril aps  be  advisable,  if  the  policy  should  have  fallen 

in  before  the  order  was  made  absolute,  to  make 
enquiries  as  to  whether  the  foreclosure  had  been  opened,  or 
whether  any  proceedings  to  that  end  were  being  taken.  It  is 
stated  in  Fisher  on  Mortgages,  page  929,  that :    "Although  the 
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"  Court  will  not  open  the  foreclosure  against  purchasers  who 
"  have  bought  a  considerable  time  after  the  date  of  the  order 
"  absolute,  and  without  notice  of  facts  which  would  lead  the 
"  Court  to  interfere,  it  will  not  hesitate  to  do  so  if  the  purchase 
"  be  made  shortly  after  the  order,  and  with  notice  of  that  which 
"  would  affect  the  mortgagee's  right  to  an  absolute  title  under 
"  the  order."  The  same  view  is  taken  in  Coote  on  Mortgages, 
page  1072,  where  it  is  said  that:  "The  Court  will  be  loth  to 
"  disturb  a  person  who  purchases  many  years  after  the  date  of 
"  the  order,  with  no  notice  of  any  circumstances  that  might  lead 
"  to  opening  the  foreclosure.  But  the  case  is  otherwise  with  a 
"  purchaser  who  buys  the  estate  shortly  after  the  date  of  the 
"order,  especially  if  he  has  notice  of  any  such  circumstances; 
"  in  such  a  case  the  purchaser  must  be  taken  to  know  that  the 
"  foreclosure  is  liable  to  be  opened."  In  most  of  the  cases  that 
are  likely  to  occur  in  connection  with  a  life  office,  however,  the 
mortgagee  could,  in  any  event,  give  a  good  discharge  as 
mortgagee,  even  without  the  foreclosure  order ;  and  the  question 
of  the  possible  opening  of  the  foreclosure  is  not  therefore  likely 
to  arise. 

poiic  included  -^n  interesting  question  in  connection  with  assign- 
in  bm  of  sale.  meuts  which  I  have  had  before  me  on  more  than  one 
occasion,  is  as  to  the  position  of  the  parties  to  a  bill  of  sale  when 
a  life  assurance  policy  has  been  included  in  the  schedule.  The 
matter  has  quite  recently  been  before  the  Court  in  the  case  of 
Swanley  Coal  Company  v.  Denton  1906  2  K.B.  873.  Here  a 
bill  of  sale  contained  in  its  schedule,  inter  alia,  an  assignment 
of  a  lease,  and  it  was  contended  that  the  inclusion  of  this 
assignment  rendered  the  bill  void.  The  County  Court  judge, 
before  whom  the  case  came  in  the  first  instance,  held  that  the 
title  deeds  were  merely  personal  chattels,  and  that  their  inclusion 
in  the  schedule  did  not  avoid  the  bill  of  sale.  This  decision  was 
reversed  by  the  Divisional  Court,  but  restored  by  the  Court  of 
Appeal  by  a  majority  of  two  to  one.  In  delivering  judgment  in 
the  last-named  Court,  Vaughan  Williams,  L.J.,  said:  "If  the 
"  security  included  a  chattel  interest  in  land,  it  was  not  arguable 
"  but  that  the  bill  of  sale  was  void ;  but  if,  on  the  other  hand,  it 
"  included  only  personal  chattels,  it  was  a  good  bill  of  sale." 
Cozens-Hardy,  L.J.,  in  dissenting,  did  so  on  the  ground  that: 
"  The  bill  of  sale  was  manifestly  intended  to  give  a  charge  on 
"  the  land  represented  by  the  deeds,  and  if  this  were  so  it  was 
il  admitted  by  all  that  the  bill  of  sale  was  void."     The  result  ot 
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this  case  is,  that  where  a  policy  is  included  in  the  schedule  to  a 
bill  of  sale,  it  does  not  render  the  bill  void,  but  at  the  same 
time  it  does  not  create  any  charge  on  the  contract  of  assurance 
represented  by  the  policy,  though  it  may  create  a  charge  on  the 
actual  piece  of  paper  on  which  the  policy  is  written  and  printed. 
The  bill  of  sale  could  not  even  be  used  as  evidence  to  prove  that 
the  policy  was  deposited  with  the  intention  of  creating  a  charge  on 
it ;  for  to  the  extent  to  which  the  bill  showed  this,  it  would  itself 
be  void  altogether  as  creating  a  charge  on  something  other  than 
a  personal  chattel. 

A  case  relating    to  the   assignment    of   a   life  policy 

Assignment  of  a  ...    ,  ,  .     ,  , 

policy  when,  nn-   which   created   some    interest  a   short   time   a&o,  was 

known  to  the  c    ' 

HAT        that  of  Scott  r-  Coulson  1903  2  Ch.  249.     Here  the 

airea  y  ea  .      plaintiff,  in  1902,  sold  a  policy  of  life  assurance  to 

the  defendant,  neither  party  knowing,  when  the  agreement   for 

sale  was  entered  into,  that  the  assured  was  really  dead,  he  having 

died  in  1899.     It  appeared  in  the  course  of  the  case  that  between 

the  date   of  the  contract   for   sale  and    the    actual    assignment, 

the  defendant  received  information  leading  him  to  believe  that  the 

assured  was  dead  at  the  date  of  the  contract ;   but  the  fact  of  the 

death  did  not  become  actually  known  to  him  until  after  the  date  of 

the  assignment.     It  was  held  by  Kekewich,  J.,  that  the  vendors 

were    entitled    to    have    the    transaction    set    aside,   although    it 

had    been    completed    by    assignment ;    and    this    decision    was 

affirmed  by  the  Court  of  Appeal.     In  delivering  judgment  in  the 

latter  Court,  Vaughan  Williams,  L.J.,  said  :  "  The  material  date  all 

"  through  is  the  date  of  the  contract.     If  at  that  date  a  good 

"  contract  was  entered  into,  I  cannot  conceive  that  it  could  be 

"  rescinded.     But  it  turns  out  that  it  was  a  contract  entered  into 

"  under   a   common   mistake,   existing   at    the   date  of  it ;    and 

"  therefore  it  follows  that  an  assignment  executed  in  pursuance 

"  of  such   a   contract  cannot   be   supported."     Romer,  L.J.,  in 

arriving  at  the  same  result,  based  his  conclusion  on  a  somewhat 

different  ground.     He  said  :  "  The  contract  entered  into  between 

"  the   parties     .     .     .     rested   upon    the    basis  of  the   assured 

"  being   still    alive.     It  turns   out  that  before  the  matter  was 

"  concluded    by   assignment   to   the   defendants,   the   fact   upon 

"  which  the  contract  was  based  was  not  the  fact.     The  defendant 

"  Coulson   must   be  taken  to  have  known  that  the  basis  upon 

"  which  the  contract  had  been  entered  into,  and  the  common 

"  belief  upon  which  both  parties  had  acted,  did  not  exist.     That 

"  was  a  circumstance  which  went  to  the  root  of  the  matter,  and 
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"  rendered    it    improper   to   insist    upon   the   completion   of  the 
"  contract/' 

Two   cases  relating  to  assignments  of  life  assurance 

Effect  of  Statutes  i-     •  i-i  i  iii  1  *z?l  1  i? 

of  Limitation      policies,  which  can  hardly  be  classified  under  any  ot 

on  policies.  l  '  J 

the  preceding  heads,  and  in  each  of  which  a  somewhat 
curious  point  arose,  may  be  noticed  here.  The  first  of  these  is 
the  case  of  Charter  v.  Watson  1899  1  Ch.  175,  and  deals  with 
the  question  of  the  effect  of  the  Statutes  of  Limitation  on  a 
mortgaged  policy.  Here,  realty  and  a  life  policy  were  included 
in  the  same  mortgage,  and  the  mortgagor's  right  to  redeem  the 
realty  had  become  barred,  by  reason  of  the  mortgagee  having  been  in 
possession  of  it  for  more  than  twelve  years  without  any  acknowledg- 
ment of  the  mortgagor's  title.  The  plaintiffs,  who  represented  the 
mortgagor,  claimed,  nevertheless,  that  they  were  entitled  to  redeem 
the  policy ;  and  the  defendants  pleaded  by  way  of  defence,  inter 
alia,  the  Statutes  of  Limitation.  In  delivering  judgment  for  the 
defendants,  Kekewich,  J.,  after  pointing  out  that  there  was, 
apparently,  no  existing  authority  bearing  directly  on  the  point, 
said:  "I  am  asked  to  apply  by  analogy  a  statute  which,  in 
"  distinct  terms,  only  touches  land,  to  an  entirely  different 
"  property,  that  is  to  say  to  a  policy  of  insurance,  which  is 
"  personal  estate.  ...  I  do  not  see  my  way  to  act  upon 
"  any  such  principle.  ...  I  propose  to  deal  with  the  case 
"  on  a  somewhat  different  footing,  as  raising  a  novel  question, 
"  and  strictly  on  principle.  There  is  one  indivisible  security  for 
"  one  indivisible  amount.  The  right  of  redemption  is  not  as  to 
"  one  part  of  the  property,  but  as  to  the  whole,  and  the  result  is 
"  that  the  right  is  gone  as  to  the  whole ;  it  is  gone  as  much  as 
"  regards  the  policy  of  insurance  as  it  is  as  regards  the  land;  not 
"  because  the  right  to  redeem  the  policy  is  barred  by  statute,  or 
"  by  applying  the  analogy  of  the  statute,  but  because,  it 
"  being  impossible  at  law  for  the  mortgagor  now  to  require  a 
"  reconveyance  of  the  land,  it  is  equally  impossible  for  him  to 
"  require  a  reassignment  of  the  policy,  the  land  and  the  policy 
"being  on  one  footing,  and  being,  together,  the  security  for 
"  the  debt.  ...  It  comes  back  to  this;  because  the  land 
"  and  the  policy  make  one  security,  and  the  plaintiffs  cannot 
"  have  back  the  land  alone,  they  cannot  have  back  the  policy." 

The  other  case  is  that  of  In  re  Williams  and 
wh^eanylnd  Duchess  of  Newcastle's  Contract  1897  2  Ch.  144, 
funded  ST  the     and    also    arises   through    land    and    policies    being 

same  deed.  _  °  l 

included  in  the  same  deed.       In  this  case,  a  mortgage 
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comprised  land  and  some  policies  on  the  life  of  the  mortgagor. 
The  mortgagee  sold  the  land  under  his  power  of  sale,  and  the 
purchaser  claimed  to  be  entitled  to  the  possession  of  the 
mortgage  deed,  with  the  other  documents  ot  title,  although  the 
mortgagee  retained  the  policies  which  were  held  under  the  same 
deed.  In  giving  judgment  for  the  purchaser,  North,  J.,  said  : 
"  No  doubt  the  fact  that  the  policies  were  included  in  the  deed 
"  would  have  been  a  reasonable  ground  for  the  vendor's  inserting 
"  a  special  condition  that  the  vendor  should  retain  the  mortgage 
"  deed  while  the  policies  subsisted.  ...  In  my  opinion, 
"  rule  5  of  section  2  (of  Vendor  and  Purchaser  Act,  1874),  when 
"  it  speaks  of  the  vendor  retaining  part  of  an  estate,  clearly 
"  refers  to  part  of  an  estate  in  land.  ...  In  the  present 
"  case  the  vendor  does  not  retain  any  part  of  such  an  estate,  and 
"  therefore  he  is  not  entitled  to  retain  the  mortgage  deed.  The 
"  deed  must  be  delivered  to  the  purchaser,  and  she  must  give  to 
"  the  vendor  the  acknowledgment  prescribed  by  section  9  of  the 
"  Conveyancing  Act,  1881." 

In  concluding  the  subject  of  assignments  and  charges, 
attention  may  be  called  to  certain  forms  of  involuntary  assignment, 
or  assignment  by  operation  of  law,  which  arise  from  some 
condition  of  disability.  Of  course,  by  far  the  most  important  of  such 
assignments  are  those  arising  in  connection  with  bankruptcy  and 
death,  but  on  account  of  the  importance  of  these,  I  propose  to 
deal  with  them  in  separate  sections.  There  are,  however,  two 
forms  which  are  occasionally  met  with,  and  which,  by  reason  of 
their  less  frequent  occurrence,  are  not  so  well  known  as  those 
mentioned. 

The  first  of  these  arises  in  the  case  of  lunacy.  On  a 
policyholder  becoming  insane,  it  is  often  desired  to  deal 
with  the  policy  by  way  of  surrender  or  loan,  or  by  surrendering 
the  bonuses  for  cash,  in  order  to  pay  the  premiums.  The 
application  in  such  a  case  is  usually  made  by  some  relative  of  the 
lunatic ;  but  in  the  absence  of  power  conferred  by  the  Court,  it 
usually  has  to  be  refused,  and  a  suggestion  made  that  some 
person  should  be  appointed  to  deal  with  the  lunatic's  property. 
If  there  be  a  committee,  he  is  the  proper  person  to  act,  but  in 
the  case  of  small  estates  there  will  rarely  be  a  committee,  as  such 
an  appointment  is  only  made  in  the  case  of  a  lunatic  so  found  by 
inquisition.  Without  an  inquisition,  however,  the  Court  has 
power,  under  section  116,  of  the  Lunacy  Act,  1890,  to  appoint 
a  person  with  the  powers  of  a  committee,  such  appointment  being 
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usually  made  under  subsection  (c),  which  confers  this  power  in 
respect  of  "Every  person  lawfully  detained  as  a  lunatic,  though 
"not  so  found  by  inquisition."  It  is  to  be  noted  that  the 
appointment,  whether  of  a  committee  or  of  a  person  having  the 
powers  of  a  committee,  will  not,  in  itself,  enable  such  person  to 
deal  with  any  portion  of  the  lunatic's  property,  and  that  if  it  in- 
desired  to  do  so,  an  order  to  that  effect  must  be  obtained.  Under 
section  117  1)  the  Court  may  order  that  any  property  of  the 
lunatic,  whether  present  or  future,  be  sold,  charged,  mortgaged, 
dealt  with  or  disposed  of,  in  such  way  as  the  Court  may  consider 
advisable.  In  conferring  these  powers,  the  Court  will,  as  m  most 
cases  of  the  appointment  of  a  receiver,  require,  as  a  rule,  the 
person  appointed  to  furnish  security.  \Vhere  this  is  required,  it 
i-  necessary,  before  acting  on  the  order  of  the  Court,  to  see,  in 
addition,  the  certificate  of  completion  of  security  by  the  person  so 
appointed.  The  powers  of  the  person  appointed  to  deal  with  the 
lunatic's  property  cease,  of  course,  on  the  lunatic's  death  ;  and 
any  question  as  to  the  property  of  a  deceased  lunatic  will  be 
dealt  with  by  his  legal  personal  representative  in  the  ordinary 
way. 

The  other  form  of  disability  leading  to  an  involuntary 
assignment,  to  which  I  propose  to  refer,  is  that  which 
arises  on  the  conviction  of  a  person  of  certain  offences.  The 
provisions  relatiug  thereto  are  contained,  chierly,  in  the  Forfeiture 
Act,  1870.  When  judgment  of  death  or  of  penal  servitude  has 
been  pronounced  or  recorded  against  any  person  by  any  court  of 
competent  jurisdiction,  upon  any  charge  of  treason  or  felony, 
such  person  is  described  in  the  Act  as  a  convict,  and  while  a 
convict  is  subject  to  the  operation  of  the  Act,  no  action  can  be 
brought  against  him,  and  he  is  incapable  of  alienating  or  charging 
any  property,  or  of  making  any  contract.  If  it  is  desired  to  deal 
with  a  convict's  property,  an  administrator  can  be  appointed  by 
the  Home  Secretary,  and  on  such  an  appointment  being  made, 
all  the  real  and  personal  property  of  the  convict,  including 
choses  in  action,  to  which  he  was  entitled  at  the  time  of  his 
conviction,  or  to  which  he  becomes  entitled  while  he  is  a  convict, 
will  vest  in  the  administrator  for  all  the  estate  and  interest  of  the 
convict  therein.  The  administrator  has  absolute  power  to  let, 
mortgage,  sell,  convey  and  transfer  all  or  any  part  of  the  property 
as  he  thinks  fit.  If  no  administrator  has  been  appointed,  some 
of  his  powers  may  be  exercised  by  an  interim  curator,  who  can 
be    appointed    by    any   justices  of   the    peace    in  petty    sessions 
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assembled,  or,  where  there  are  no  petty  sessions,  by  any  justice 
of  the  peace  having  jurisdiction  in  the  place  where  the  convict, 
before  his  conviction,  last  usually  resided.  Such  interim  curator 
has  power  to  sue  for  the  possession  and  recovery  of  any  part  of 
the  convict's  property  in  respect  of  which  he  has  been  appointed, 
and  to  receive  and  give  discharges  for  rents,  dividends,  interest, 
income  and  debts  due  to  the  convict.  An  interim  curator  has, 
apparently,  no  power  to  deal  with  the  convict's  real  estate,  and 
can  only  sell  the  personal  estate  on  being  authorized  to  do  so  by 
a  court  of  competent  jurisdiction;  and  his  authority  comes  to 
an  end  on  the  appointment  of  an  administrator.  Any  property 
acquired  by  a  convict  while  lawfully  at  large  under  any  licence, 
is  vested  in  him  and  not  in  his  administrator  or  interim  curator. 
The  Act  has  no  operation  when  a  convict  dies,  or  is  made 
bankrupt,  or  has  undergone  the  punishment  to  which  he  is  liable, 
or  has  been  pardoned.  It  is  also  provided  by  section  48  of  the 
Trustee  Act,  1893,  that  as  regards  any  property  vested  in  a 
convict  as  trustee  or  mortgagee,  such  property  shall  not  vest  in 
his  administrator,  but  shall  remain  in  him  as  if  he  had  not  been 
a  convict ;  but  this  is  not  to  affect  the  title  to  such  property  so 
far  as  the  convict  is  beneficially  entitled.  An  illustration  of  the 
wide  powers  conferred  on  the  administrator  of  a  convict,  and  the 
way  in  which  those  powers  should  be  exercised,  can  be  seen  in 
the  recent  case  of  Carr  r.  Anderson  1903  1  Ch.  90  2  Ch.  279. 
If  application  is  made  by  such  an  administrator  to  deal  with 
a  policy  belonging  to  the  convict,  his  title  will  consist  of  the 
certificate  of  his  appointment  signed  by  the  Home  Secretary. 
Such  an  administrator  can  give  a  discharge  for  any  amount 
payable  under  the  policy,  and  can  either  surrender  or  mortgage 
it.  An  interim  curator  will  produce  his  appointment,  made  by 
justices  of  the  peace  in  petty  sessions  or  otherwise,  and  he  can 
give  a  discharge  for  the  policy  moneys  under  that  appointment. 
He  can,  however,  only  surrender  the  policy  if  expressly  authorized 
to  do  so,  and,  apparently,  he  cannot,  in  any  circumstances, 
mortgage  it. 

Bankruptcy. 

The  first  case  to  be  noticed  under  this  head  is  one 
be^Peendepositee tnat  d°es  not  directly  affect  life  assurance  companies, 
trotee^n11     e  since  it  is  concerned  with  a  disoute  as  to   the  title 

"bankruptcy.  .  , A 

to  a  life  policy  between  a  depositee  and  the  assured's 
trustee  in  bankruptcy.  It  is,  however,  of  some  interest,  and  may 
therefore  be  quoted.     The  case  is  that  of  In  re  \Yallis  ex  parte 
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Jeuks  1902  1  K.B.  719,  and  the  particulars  are  as  follows:  In 
March  1901  Wallis  deposited  a  policy  on  his  own  life,  with  his 
wife  as  security  for  advances  made  by  her  to  him.  No  notice  of 
this  equitable  charge  was  given  to  the  assurance  society.  On 
11  October  1901  a  receiving  order  was  made  against  Wallis,  and 
the  same  day  adjudication  followed.  On  16  October  the  Official 
Receiver  gave  notice  of  the  receiving  order  to  the  assurance 
society.  Subsequently  a  trustee  was  appointed,  and  he  now 
claimed,  as  against  the  wife,  to  be  entitled  to  the  policy  as  part 
of  the  property  of  the  bankrupt,  free  from  encumbrances.  In 
deciding  in  favour  of  the  bankrupt's  wife,  Wright,  J.,  said  :  "  It 
"  is  singular  that  there  is  no  direct  authority  on  this  point.  It 
"  is  plain  that  before  the  bankruptcy  there  Avas  a  good  equitable 
"  deposit  of  this  policy  for  value  by  the  bankrupt  with  his  wife. 
"  Xo  doubt  the  general  rule  is  that,  as  between  several  assignees 
"  or  encumbrancers  of  a  chose  in  action,  the  assignee  or  encum- 
"  brancer  who  first  gives  notice  obtains  priority.  But  the 
"  trustee  in  bankruptcy  is  not  an  encumbrancer  for  value. 
"  Under  the  bankruptcy  laws  he  is  a  statutory  assignee,  and 
u  this  policy  vested  in  him  subject  to  all  equities  at  the  date  of 
"  the  commencement  of  the  bankruptcy.  Therefore  the  trustee 
"  could  not,  by  giving  notice  to  the  assurance  office,  deprive  the 
"  bankrupt's  wife  of  her  rights  as  an  equitable  mortgagee  of  the 
"  property.  He  can  only  have  the  policy  on  payment  to  the  wife 
"  of  what  is  properly  due  to  her  under  her  security/' 

Two  important  cases  dealing  with    deeds  of  assisrn- 

Deeds  of  r  °  ~ 

bfnlfTo?* for     ment    for  benefit    of   creditors  next   claim   attention. 

creditors.  ^     ^      Qf     ^^      ^      q£     jj^      p       p^.^      jgQg 

2KB.  528,  deals  with  the  position  of  a  debtor  to  the  estate  who 
makes  a  payment  to  the  trustee  within  three  months  of  the  date 
of  the  deed.  I  pointed  out  in  my  previous  paper  that  anyone 
making  such  a  payment  does  so  with  notice  of  an  available  act 
of  bankruptcy,  and  is  therefore  not  protected  in  the  event  of  a 
petition  being  presented  within  three  months  of  the  date  of  the 
deed.  This  view  has,  however,  frequently  been  disputed  by 
trustees  under  such  deeds  who  were  anxious  to  wind  up  the 
estate,  and  who  contended  that  if  such  a  payment  were  made  it 
would  be  the  trustee  and  not  the  person  making  the  payment 
who  would  be  liable  in  the  event  of  subsequent  bankruptcy.  The 
question  has  now  been  set  at  rest  by  the  case  referred  to  above, 
in  which  the  facts  were  as  follows  :  One  Watson  executed  a  deed 
of  assignment  for  the  benefit  of  his  creditors  on  5  June  1903  in 
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favour  of  a  trustee  named  Afford.  The  defendant,  who  owed 
Watson  £21,  paid  this  amount  to  the  trustee  at  the  latter's 
request.  A  petition  in  bankruptcy  was  subsequently  presented 
against  Watson,  based  on  the  deed  of  5  June  1903,  and  on 
20  August  1903  a  receiving  order  was  made  against  him,  and  he 
was  thereupon  adjudicated  a  bankrupt,  and  the  plaintiff  was 
appointed  trustee  of  his  estate.  The  £21  not  having  been  paid 
over  by  Afford  to  the  plaintiff,  the  latter  sued  the  defendant  for 
the  amount.  The  County  Court  judge  decided  in  favour  of  the 
defendant,  and  said  that  the  nullity  of  the  deed  of  assignment, 
consequent  on  the  bankruptcy  within  three  months,  must  be 
impliedly  qualified  so  as  to  exempt  from  its  operation  acts  rightly 
done  under  it,  but,  on  appeal,  this  decision  was  reversed  by  the 
Divisional  Court.  Lord  Alverstone,  C.J.,  in  delivering  judgment 
in  favour  of  the  trustee  in  bankruptcy  said  :  "  A  payment  to  a 
"  bankrupt  is  not  protected  if  the  person  making  the  payment 
"  has  notice  of  an  act  of  bankruptcy,  and  I  am  of  opinion  that 
"  a  payment,  with  notice,  to  the  assignee  of  the  bankrupt  stands 
"  in  no  better  position.  .  .  .  Here  the  defendant,  with  full 
"  knowledge  of  the  act  of  bankruptcy,  thought  fit  to  pay  the 
"  debt  under  the  deed.  That  is  not  a  protected  transaction,  and 
"  the  plaintiff  is  entitled  to  recover  judgment."  The  case  went 
to  the  Court  of  Appeal  (1906  2  K.B.  786)  upon  a  matter  of  no 
particular  interest  from  the  present  point  of  view,  but  the 
judgment  of  the  Divisional  Court  was  not  disturbed. 
unstamped  and    \i  mav  also   be   pointed  out   that   if  such  a  deed  of 

unregistered  J  r 

meent°forS"nt  assignment  for  benefit  of  creditors  is  unstamped,  and 
is  not  registered  within  the  period  of  seven  days 
prescribed  by  section  5  of  the  Deeds  of  Arrangement  Act,  1887, 
and  is  therefore  void,  as  sometimes  happens  through  the  parties 
changing  their  minds  and  deciding  not  to  act  upon  the  deed, 
nevertheless,  the  execution  of  such  a  deed  is  apparently  still  an 
available  act  of  bankruptcy  (re  Hollinshead  ex  parte  Heapy  1889 
6  Mor.  66),  and  payment  cannot  safely  be  made  until  the 
expiration  of  three  months  from  the  date  of  its  execution.  I 
ought  perhaps  to  say  that  with  regard  to  the  deed  being 
unstamped,  some  doubt  as  to  the  correctness  of  this  viewr  at  the 
present  time  is  suggested  by  Ringwood  in  his  "  Principles  of 
Bankruptcy  ",  1905,  9th  edition,  p.  28.  His  objection  seems, 
however,  to  be  based  on  somewhat  insufficient  grounds,  as  can  be 
seen  by  a  reference  to  Alpe's  "  Law  of  Stamp  Duties ",  1905, 
10th  edition,  p.  35  ;  and  the  view,  as  stated  above,  is  supported 
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by  all   the   other  leading    authorities   on  bankruptcy,    including 
Baldwin,  Chalmers  and  Hough,  Robson,  Wace  and  Williams. 

The  second  case  is  that  of  Ponsford,  Baker  &  Co.  v. 
feVStiefto  a      The    Union    of    London    &    Smith's    Bank    Limited 

trustee  under  .,  ._,  tti  •    i  i 

a  deed  of  1906  2   Gli.  414,  and   deals  with  the   question  as   to 

arrangement.  '  x 

whether  a  secured  creditor  can  safely  accept  payment 
of  his  debt  and  give  up  his  security,  after  the  execution  of  such  a 
deed  as  that  referred  to.  It  has  been,  I  believe,  the  practice  of 
some  assurance  companies,  even  where  they  would  decline  to 
make  any  payment  under  one  of  their  policies  until  the  statutory 
period  of  three  months  had  expired,  to  accept  repayment  of  a 
policy  loan  and  return  the  policy,  without  waiting  for  the  three 
months  to  elapse.  The  case  now  under  consideration  shows 
that  this  course  cannot  safely  be  adopted.  The  facts  are  as 
follows  :  The  plaintiffs  deposited  securities  with  the  defendants 
to  secure  a  loan.  On  27  April  1906,  the  plaintiffs  were  declared 
defaulters  on  the  Stock  Exchange,  and  it  became  the  duty  of  the 
official  assignee  of  the  Stock  Exchange  to  collect  the  assets  of  the 
firm.  On  15  May  the  plaintiffs  and  the  official  assignee  tendered 
to  the  bank  the  amount  due,  with  interest,  and  called  upon  the 
bank  to  deliver  up  the  securities,  which  were  worth  more  than 
the  loan.  The  bank  refused  to  do  so,  on  the  ground  that  as  the 
official  assignee  was  assignee  of  all  the  property  of  the  firm,  an 
act  of  bankruptcy  had  been  committed,  of  which  the  bank  had 
notice ;  and  they  could  not  therefore  safely  hand  over  the 
property  until  the  statutory  period  of  three  months  had  expired 
without  bankruptcy  proceedings  having  been  commenced.  "When 
the  case  came  before  Mr.  Justice  Buckley,  he  ordered  that  on 
payment  to  the  bank  of  the  amount  owing  to  them,  they  should 
give  up  the  securities  to  the  plaintiffs  ;  but  on  appeal,  this 
decision  was  reversed.  In  delivering  the  judgment  of  the  Court 
of  Appeal,  Monlton,  L.J.,  said :  "  Nothing  is  more  firmly 
"  established  in  bankruptcy  law  than  that  a  man  who  has 
"  committed  an  act  of  bankruptcy  is  not  entitled  to  deal  with  his 
"  estate  .  .  .  The  difficulties  and  complications  which  arise  from 
"  his  commission  of  an  act  of  bankruptcy  do  not  weaken  the 
"  obligation  of  the  defendant  in  such  an  action,  they  only  affect 
"  the  question  who  is  to  benefit  by  the  performance  of  those 
"  obligations  .  .  .  We  are  of  opinion,  therefore,  that  a  secured 
'•'  creditor  is  not  entitled  to  receive  payment  of  the  debt  from  his 
"  debtor  after  notice  of  an  act  of  bankruptcy  ...  If  the  (official) 
e:  assignee  is  prepared   to  pay  the  money  due  on  the  securities, 
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'■  and  to  undertake  to  hold  them  until  bankruptcy  proceedings 
"  are  taken,  or  the  period  of  three  months  has  expired,  Ave  are 
"  of  opinion  that  we  ought  to  make  an  order  empowering  him 
"  so  to  do.  But  if  he  is  not,  we  do  not  think  we  ought  to  give 
"  any  immediate  judgment  in  this  action,  but  ought  to  direct  it 
"  to  stand  over  until  it  can  be  seen  who  is  the  person  entitled  to 
"  redeem  .  .  .  The  defendants  are  entitled  to  their  costs  .  .  . 
"  as  well  as  to  interest  on  the  amount  until  actual  repayment ; 
"  and  they  are  entitled,  until  repayment,  to  exercise  any  rights 
"  they  may  possess  enabling  them  to  realize  the  securities." 

A  case  that  not  infrequently  occurs  in  office  practice 

Policy  on  life  of.  ,  -, .  ..",  \         t  p  r 

undischarged       is    where    a     policy    is     issued    on    the    lite    ot    an 

bankrupt.  l  " 

undischarged  bankrupt,  and  the  office  is  either 
acquainted  with  the  fact  at  the  time  of  the  issue,  or  subsequently 
receives  information  to  that  effect.  Some  offices,  I  believe,  refuse 
to  recognize  any  right  in  the  assured  to  deal  with  the  policy  in 
such  circumstances,  unless  the  trustee  in  bankruptcy  is  a  party  to 
the  transaction  or  executes  an  assignment  of  his  interest  in 
favour  of  the  assured.  It  would  seem,  however,  that  such  a 
case  clearly  comes  within  the  decision  in  the  leading  case  of 
Cohen  v.  Mitchell  1890  25  Q.B.D.  262,  as  after-acquired 
property  :  and  that  the  office  could  safely  deal  with  the  assured 
and  ignore  the  trustee  in  bankruptcy  until  the  latter  has  actually 
intervened.  In  the  case  referred  to,  a  cause  of  action  was 
assigned,  the  assignee  knowing  that  the  assignor  was  an 
undischarged  bankrupt.  After  the  assignment,  the  trustee  in 
bankruptcy  intervened  and  claimed  the  proceeds.  Lord  Esher, 
M.R.,  in  delivering  judgment  in  favour  of  the  assignee,  said: 
"  I  am  therefore  prepared  to  lay  down  a  proposition  which  has 
"  been  agreed  upon  by  us  all  .  .  .  It  is  this — until  the  trustee 
"  intervenes,  all  transactions  by  a  bankrupt  after  his  bankruptcy, 
"  with  any  person  dealing  with  him  bond  fide  and  for  value,  m 
"  respect  of  his  after-acquired  property,  whether  with  or  without 
"  knowledge  of  the  bankruptcy,  are  valid  against  the  trustee." 
Fry,  L.  J.,  said  :  "  It  appears  to  me  to  follow  that  .  .  .  dispositions 
"  of  personal  or  other  property  made  by  the  bankrupt  to  a  person 
"  who  receives  them  in  good  faith  and  for  value,  must  be  valid." 
It  was  subsequently  held,  in  the  case  of  In  re  The  New  Land 
Development  Association  and  Gray  (1892  2  Ch.  138),  that  this 
decision  as  to  after-acquired  property  does  not  apply  to  land,  and 
there  seemed  a  tendency  in  the  case  of  Re  Rogers  ex  parte 
Woodthorpe  1891    8  Mor.   236  to   still    further   limit    it;    but 
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nothing  decided  or  said  in  these  or  any  subsequent  cases  has 
suggested  that  such  property  as  a  policy  of  life  assurance  is  not 
fully  within  the  doctrine  of  Cohen  r.  Mitchell.  Reference  on  this 
point  may  also  be  made  to  the  case  of  Re  A.  Bennett,  ex  parte 
The  Official  Receiver,  reported  in  The  Times,  28  November  1906, 
which  confirms  the  view  stated  above. 

A  case  of  greater  difficulty  arises  where,  at  the  time 
ba^u°Pnts we  of  the  bankruptcy,  a  policy  is  in  force  on  the 
rtttoeof  ue       bankrupt's  life  :    but    owin°:  to  its   short  duration,  it 

bankruptcy.  . 

has  no  surrender-value,  and  is  returned  to  the  bankrupt 
by  the  trustee,  as  being  of  no  value.  The  proper  course  in  such  a 
case  is  for  the  bankrupt  to  get  the  trustee  to  assign  the  policy  to 
him  for  a  nominal  consideration,  but  this  is  not  usually  dune. 
and  when,  some  years  afterwards,  the  assured  desires  to  deal  with 
the  policy,  difficulties  may  arise.  Strictly  speaking,  there  appears 
to  be  no  alternative  in  such  a  case  but  for  the  trustee  to  be 
approached,  with  a  view  to  the  assignment  of  the  policy  to  the 
assured  ;  but  this  course  usually  leads  to  difficulties,  partly 
because  the  original  trustee  has  probably  long  since  been 
discharged,  and  the  bankruptcy  proceedings  forgotten,  and  partly 
because  the  policy,  which  at  the  time  of  the  bankruptcy  was 
valueless,  has  now  perhaps  become  of  considerable  value. 
Another  difficulty  in  such  cases  which  I  have  come  across  once  or 
twice  lately,  is  that  the  amount  offered  by  the  bankrupt  for  the 
policy  is  not  sufficient  to  pay  an  appreciable  dividend  to  the 
creditors ;  and  the  trustee  declines  to  re-open  the  bankruptcy  for 
the  purpose  of  receiving  an  amount  which  he  could  not  distribute. 
One  method  of  dealing  with  the  question  which  has  been 
proposed,  would  treat  the  policy,  even  in  these  circumstances,  as 
after-acquired  property.  Reasoning  by  analogy  from  the  case  of 
The  Lord  Advocate  v.  Fleming  1897  A.C.  145,  it  has  been 
suggested  that  such  a  policy  as  that  under  consideration  might 
be  treated  as  after-acquired  property,  since  its  value  may  be  said 
to  result  from  the  premiums  paid  since  the  bankruptcy.  In  the 
case  referred  to,  a  father  had  paid  premiums  for  some  years  on 
policies  on  his  own  life,  and  then  assigned  them  under  a  voluntary 
assignment  to  his  daughter,  who  thereafter  paid  the  premiums. 
On  the  death  of  the  assured,  the  Inland  Revenue  Authorities 
demanded  duty,  inter  alia,  under  the  Customs  and  Inland 
Revenue  Act,  1889,  section  11,  which  extends  the  charge  for  duty 
to  "  money  received  under  a  policy  of  assurance  effected  by  any 
"  person  dying  on  or  after  the  1st  day  of  June,  1889,  on  his  own 
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"  life,  where  the  policy  is  wholly  kept  up  by  him  for  the  benefit 
"  of  a  donee,  whether  nominee  or  assignee,  or  a  part  of  such  money 
"  in  proportion  to  the  premiums  paid  by  him,  where  the  policy  is 
"  partially  kept  up  by  him  for  such  benefit."  The  Inland 
Revenue  authorities  contended  that  the  policy  had  been  partially 
kept  up  by  the  assured  within  the  meaning  of  the  Act,  by  reason 
of  the  assured  having  paid  the  premiums  prior  to  the  assignment. 
The  House  of  Lords,  however,  declined  to  take  this  view,  and  Lord 
Halsbury,  L.C.,  in  delivering  judgment  for  the  assignee, 
said :  "  This  policy  has  been  in  existence  a  considerable 
"  number  of  years.  The  person  entitled  ultimately  to  this  money, 
"  herself,  in  one  sense,  created  the  property — that  is,  she  continued 
"  the  contract  under  which,  if  she  continued  to  pay  the  premiums, 
"  certain  moneys  would  be  payable  on  the  death/'  These  words 
of  Lord  Halsbury,  taken  by  themselves,  would  seem  to  give  some 
countenance  to  the  idea  that  a  policy  without  surrender-value  at 
the  date  of  the  bankruptcy,  might  be  regarded  as  after-acquired 
property ;  but  it  must  be  remembered  that  the  case  he  was 
dealing  with  differed  in  many  important  respects  from  the  case 
now  under  consideration.  Moreover,  he  was  considering  the 
terms  of  a  taxing  statute,  which  is  subject  to  somewhat  special 
rules  of  interpretation,  and  these  would  not  be  entirely  applicable 
where  the  Bankruptcy  Act  is  concerned.  I  am  afraid,  therefore, 
that  this  mode  of  overcoming  the  difficulty  can  hardly  be 
considered  a  satisfactory  one. 

Another  method  which  has,  I  think,  a  much  sounder 
fiStoipt  basis,  is  to  treat  the  assured  as  having  a  title  to  the 

by  abandon-  policy  by  abandonment.  There  are  certain  words  of 
Lord  Watson,  in  the  course  of  his  judgment  in  the 
case  of  Whyte  v.  Northern  Heritable  Securities  Investment 
Company  1891  18  R.  (H.L.)  37,  which  tend  to  support  this 
view.  In  that  case,  both  the  trustee  and  bankrupt  had  been 
discharged,  the  latter  without  composition,  the  effect  of  this 
being  that  there  was  no  re-investiture  of  the  bankrupt  in  his 
estate.  Certain  creditors  applied  for  the  appointment  of  a  new 
trustee,  on  the  ground  that  there  were  funds  belonging  to  the 
estate  which  had  not  been  recovered.  It  was  objected  by  the 
bankrupt  that  all  claim  to  these  funds  had  been  abandoned  by 
the  trustee.  Judgment  was  given  in  favour  of  the  creditors,  as 
it  was  held  that  there  had  been  no  abandonment  in  this  case; 
but  Lord  Watson  said  :  "  The  creditors  may  deal  with  him  (the 
"  bankrupt)  as  to  the  footing  upon  which  they  give  back  part  of 
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"  the  property.  They  may  abandon  it.  It  is  not  necessary,  in 
"  my  view,  that  in  every  case  there  should  be  a  retrocession. 
"  The  acts  of  the  trustee  and  creditors  in  relation  to  it  may  be 
"  such  as  to  indicate  that  the  bankrupt  is,  according  to  their 
"  desire,  to  be  deemed  to  be  in  future  the  master  or  owner  of 
"  the  property,  and  that  they  have  abandoned  or  rejected  it." 
The  case  before  the  House  of  Lords  was,  of  course,  one  involving 
Scots  bankruptcy  law,  but  the  words  I  have  quoted  seem  quite 
as  applicable  to  English  bankruptcy  law  ;  and  I  think,  therefore, 
that  in  the  case  I  am  considering,  a  fairly  good  title  by  abandon- 
ment could,  in  many  eases,  be  shown.  I  ought  perhaps,  however, 
as  a  warning  against  a  too  hasty  acceptance  of  this  view,  to  call 
attention  to  the  words  on  page  124  of  Pollock  and  Wright's 
"  Possession  in  the  Common  Law",  where  it  is  stated  that :  "  It 
"  is  even  doubted  whether  it  is  possible  for  a  possessor  to  divest 
"  himself  of  his  possession  of  a  thing  by  wilful  abandonment." 
The  case  of  Whvte  v.  Northern   Heritable  Securities 

Dealing  with  . 

bankrupts         Company    referred    to    above,  is    also    of   interest   as 

property  in  JT        d  ' 

duchtrge^f"  clearing  up  a  difficulty  that  has  sometimes  presented 
itself  in  Scottish  bankruptcy  cases,  as  to  who  can  deal 
with  the  bankrupt's  property  after  the  discharge  of  the  trustee. 
In  England,  in  such  a  case,  the  property  vests  in  the  Official 
Receiver,  but  there  appears  to  be  no  such  provision  in  Scots 
bankruptcy  law.  The  Court,  however,  decided  in  the  above  case 
that  it  had  power,  in  such  circumstances,  to  appoint  a  fresh 
trustee  to  deal  with  any  property  remaining  to  be  disposed  of, 
and  proceeded  to  make  the  appointment. 

A  matter  which  can  hardly  be  overlooked  in  dealing 
bankruptcy  with  the  question  of  bankruptcy,  is  as  to  the  position 
of  English  assurance  companies  with  regard  to  Scots 
and  Irish  bankruptcy  law.  It  is  well  settled  that  under  the 
English  bankruptcy  law,  the  trustee  must  give  notice  of  his 
interest  in  a  policy  of  assurance  like  any  other  assignee;  but  this 
is  not  the  law  in  Scotland  or  Ireland.  In  Scotland,  under  the 
Bankruptcy  (Scotland)  Act,  1856,  section  102,  the  confirmation 
of  the  trustee  in  a  sequestration,  operates  as  an  intimated 
assignation  of  all  debts  due  to  the  bankrupt ;  and,  therefore,  as 
Mr.  Y\  illiam  Harvey  points  out  in  his  article  on  Life  Assurance, 
in  Green's  "Encyclopaedia  of  Scots  Law",  already  referred  to,  an 
assurance  company  cannot  safely  pay  to  an  assignee  of  the 
bankrupt  in  accordance  with  a  notice  subsequent  to  the  trustee's 
confirmation,    and,    presumably,    a  fortiori,   cannot    pay   to  the 
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bankrupt  himself.  He  adds  that  therefore,  in  Scotland,  the 
company,  before  paying  under  an  intimated  assignation,  must 
ascertain  whether  the  assignor  is  bankrupt. 

A  striking  commentary  on  this  warning  as  to  the  need 

Need  of  °  .    J  ° 

Deanrkrhuptey in  f°r  caution  in  dealing  with  policies  in  Scotland,  in 
view  of  the  provisions  of  Scots  bankruptcy  law,  is  to 
be  found  in  the  case  of  Scottish  Union  and  National  Insurance 
Company  v.  Fairley  1900  (O.H.)  8  S.L.T.  154.  In  this  case  a 
sequestrated  bankrupt  concealed  from  his  trustee  a  policy  of 
assurance  on  his  life.  His  wife  kept  up  the  policy,  and  on  her 
husband's  death  obtained  from  the  trustee  an  assignation  of  it, 
on  payment  of  the  surrender-value  at  the  date  of  the  sequestration. 
Prior  to  his  death,  and  after  his  sequestration,  the  assured  had 
obtained  a  loan  on  the  policy  from  the  assurance  company  who, 
of  course,  had  no  notice  of  the  sequestration.  It  was  held  that 
the  widow's  title  to  the  policy  was  good,  not  only  against  the 
executors  of  her  husband,  but  also  as  against  the  assurance 
company  who  had  lent  on  the  security  of  the  policy.  Lord  Low, 
in  delivering  judgment,  said  :  "By  the  sequestration,  the  policy 
"  was  vested  in  the  trustee  to  the  same  effect  as  if  it  had  been 
"  assigned  to  him,  and  the  assignation  duly  intimated.  Fairley, 
"  therefore,  had  no  more  right  to  borrow  money  upon  the 
"  security  of  the  policy  than  a  third  party,  who  happened  to 
"  obtain  possession  of  the  policy,  would  have  had.  The 
"  insurance  company  say  that  they  were  not  aware  that  Fairley 
"  was  bankrupt,  and  that  they  advanced  the  money  in  good 
"  faith.  I  do  not  doubt  that  that  is  true,  but  I  do  not  think 
"  that  it  makes  any  difference  ;  because  sequestration  is  a  public 
"  matter,  ignorance  of  which  cannot  be  pleaded."  Were  it  not 
for  the  hazardous  nature  of  the  risk  involved  in  a  criticism  by  a 
mere  Southron,  of  a  decision  under  Scots  law,  a  doubt  might  be 
timidly  expressed  as  to  whether  this  case  was  correctly  decided, 
even  as  between  a  Scottish  company  and  a  person  domiciled  in 
Scotland.  If  the  Bankruptcy  (Scotland)  Act,  1856,  went 
further  than  it  does  in  making  the  confirmation  of  a  trustee  an 
intimation  of  the  transfer  of  the  bankrupt's  property,  it  is  hard 
to  understand  how  it  could  override  the  distinct  provision  of  the 
Policies  of  Assurance  Act,  1867,  which  applies  to  Scotland,  and 
which  with  regard  to  a  special  class  of  property,  namely  policies 
of  life  assurance,  declares  that  the  date  on  which  such  notice, 
i.e.,  a  written  notice  of  the  date  and  purport  of  the  assignment, 
is  received,   shall  regulate   the  priority  of  all  claims  under  any 
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assignment.  As  I  have  indicated,  however,  I  am  not  rash 
enough  to  venture  on  a  serious  criticism  of  this  decision,  and 
since,  apparently,  no  appeal  was  made  against  it,  presumably  the 
assurance  company  was  satisfied  as  to  its  correctness.  In  these 
circumstances,  all  that  can  be  said  is  that,  in  this  respect,  at  any 
rate,  matters  appear  to  be  managed  better  and  more  equitably  in 
England. 

Assuming  the  decision  in  Fairley's  case  to  be  a  correct 

Will  the  decision  ...  c     ,,  ,  .  1         .  , 

in Fairuys case    exposition    or   the    law   in   such  circumstances,  when 

apply  to  a  policy 

En^Tompanr?  a11    tne    Pities    are     domiciled      in     Scotland,    the 
question  arises  as  to  whether  it  will  apply  where  an 
English  company  has  issued  a  policy,  of  which  the  proper  law 
of   the    contract    is    that    of   England,    to    a     person    domiciled 
in    Scotland.     Before    discussing    this   point,    attention    may   be 
called  to   the    case  of  Scottish  Provident    Institution   v.  Cohen 
&    Co.     1888     16    R.    112,    which     at    first     sight    seems     to 
suggest    that,    in     the    circumstances    referred    to,    the    matter 
would  be   governed  by  English   law.     In  this  case,  a  domiciled 
Scotsman    obtained  in   England  a  loan   from   a   firm   domiciled 
in   England ;    and    deposited    with    them,    by   way   of    securitv, 
a     policy    of     assurance    on     his    own    life,     effected     with     a 
Scottish   company.     After   the   assured's   death   the  mortgagees 
gave  notice  to  the   assurance   company  of  their  interest  in  the 
policy.     Subsequently,  sequestration  of  the  assured's  estate  was 
awarded,   and   the   trustee  in  such   sequestration  claimed  to  be 
entitled  in  preference  to  the  mortgagees.     Judgment  was,  however, 
given  in  favour  of  the  latter.  The  Lord  Ordinary,  in  interlocutary 
proceedings,  said  :    "  It  appears  to  me  to  be  reasonably  clear  that 
"  the  validity  of  the  assigment  must  be  determined  by  the  law  of 
"  the  country  within  which  the  assigment  was  made.     Here  the 
"  policy  is   issued   by  a  company  having  its  domicil  in  Scotland, 
"  and   by  the  company's   obligation  a  right  of  credit  is  created, 
"  capable  of    assignment.   .   .   .      That    right    of   credit    follows 
"  the  domicil  of  the  creditor  wherever  he  goes ;    and  is  capable  of 
"  being  assigned  or  dealt  with  by  him,  in  any  manner  which  the 
"  law  recognizes.     The  assignment  of  the  right  of  credit  in  the 
"  policy  is  a  new  contract,  distinct  as  regards  its  nature,  mode 
"  of  constitution  and  the  law  that  regulates  it,  from  the  contract 
"  constituted    by   the    policy  itself.     And    the    validity    of   the 
"  assignment    will,  in    general,   be    determined    by   the  lex  loci 
11  contractus — that  is,  according  to   the  law   of   the  country  in 
"  which  the  transference  is  made,  or  the  security  given.     In  this 
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"  case,  the  policy  was  made  over  to  a  creditor  in  England,  and  it 
"  appears  to  me  that  the  contract  falls  to  be  determined  by  the 
"  law  of  England/'  The  Lord  President,  in  expressing  his 
agreement  with  the  views  of  the  Lord  Ordinary,  said:  "The 
"  transaction  took  place  in  England,  and  the  constitution  of  the 
"  creditor's  right  must  be  determined  according  to  the  law  of  the 
"  country  where  the  transaction  took  place,  that  is,  the  law  of 
"  England."  As  I  have  suggested  above,  this  case  at  first  sight 
might  be  supposed  to  give  some  support  to  the  idea  that  Fairley's 
case  would  have  been  decided  differently  if  the  assurance  company 
that  granted  the  loan  had  been  an  English  one.  I  think,  however, 
thai  a  more  careful  consideration  of  Cohen's  case  will  lead  to  the 
conclusion  that,  assuming  Fairley's  case  to  have  been  correctly 
decided,  the  decision  would  be  the  same  in  the  case  of  an  English 
company.  In  the  first  place,  it  will  be  noted  that  in  Cohen's 
case,  the  contract  contained  in  the  policy  is  distinguished  from 
the  contract  made  in  connection  with  the  loan,  and  it  was  with 
regard  to  the  latter  contract  that  the  conflict  of  laws  occurred. 
The  fact  therefore  of  the  policy  being  issued  by  an  English 
company  appears  to  be  immaterial.  In  the  second  place  the  point 
decided  according  to  English  law  in  Cohen's  case  was  not  the 
respective  rights  of  trustee  and  mortgagee,  but  only  as  to  whether 
the  mortgagee's  charge  was  a  valid  one.  This  is  seen  from  the 
case  of  llobertson  and  Baxter  v.  Inglis  1897  24  R.  758,  in 
which  Cohen's  case  was  commented  upon.  Here  Lord  Pearson, 
speaking  of  Cohen's  case,  said:  "The  competition  there  was 
"  between  a  (Scottish)  trustee  in  bankruptcy  and  an  English 
"  depositary  of  a  life  policy.  There  was  an  admission  as  to  the 
"  law  of  England  to  the  effect  that  the  deposit  of  the  policy 
"  operated  as  an  equitable  mortgage,  and  that  if  followed  by 
"  notice  to  the  company,  it  conferred  a  preferable  right.  But  the 
"  English  law  was  invoked  only  as  to  the  first  of  these  points,  and 
"  the  fact  that  the  parties  admitted  that  intimation  was  required, 
"  and  was  sufficient  by  English  law,  renders  it  all  the  more 
"  significant  that  the  question  as  to  intimation  was  examined 
"  and  adjudged  on,  according  to  the  rules  of  Scots  law."  It 
would  seem  therefore  that  even  in  Cohen's  case,  the  actual 
question  of  the  competition  between  a  Scottish  trustee  in 
bankruptcy  and  an  English  mortgagee,  in  the  case  of  the  property 
of  a  bankrupt  domiciled  in  Scotland,  was  decided  according  to 
Scots  law;  and  since  this  would  be  the  position  of  an  English 
assurance  company  granting  a  loan  on  one  of  its  own  policies  to  a 
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policyholder  domiciled  in  Scotland,  there  is  no  reason  to  suppose 
that  the  decision  in  Fairley's  case  would  not  be  applied,  certainly 
in  Scottish  Courts,  and  I  think  also  in  English  Courts,  in  spite 
of  the  marked  tendency  of  Courts  to  apply  the  lex  fori  whenever 
it  is  reasonably  practicable  to  do  so.  On  this  point,  attention 
may  be  called  to  the  words  of  Lord  Watson,  in  the  case  of 
Robertson  and  Baxter  v.  Inglis,  already  referred  to,  when  it  came 
before  the  House  of  Lords  (1898  25  R.  (H.L.)  70).  He  said  : 
"  It  would,  in  my  opinion,  be  contrary  to  the  elementary  principles 
"  of  international  law  and,  as  far  as  I  know,  without  authority, 
"  to  hold  that  the  right  of  a  Scottish  creditor  when  so  perfected 
"  can  be  defeated  by  a  transaction  between  his  debtor  and  the 
"  citizen  of  a  foreign  country,  which  would  be,  according  to  the 
"  law  of  that  country,  but  is  not,  according  to  the  law  of  Scotland, 
••  sufficient  to  create  a  real  right  in  the  goods." 

The  difficulty  arising  from  the  peculiarity  of  Scots 
searches  in         bankruptcy  law  discussed  above,  and  which  is  shared 

bankruptcy.  ' 

by  the  Irish  bankruptcy  law,  that  the  fact  of  the 
bankruptcy  has  the  effect  of  notice  to  the  assurance  company, 
leads  to  a  consideration  of  the  question  as  to  whether  searches 
for  bankruptcy  proceedings  should  not  be  made  before  making 
any  payment  in  Scottish  and  Irish  cases.  If  the  decision  in 
Fairley's  case  accurately  represents  the  law  of  Scotland,  there  can 
be  no  doubt  that  all  Scottish  companies,  and  probably  all  English 
companies,  making  any  payment  to  a  person  domiciled  in 
Scotland,  or,  perhaps,  even  to  any  person  capable  of  being  made 
a  bankrupt  in  Scotland,  should,  before  making  such  payment. 
have  a  search  made  for  bankruptcy.  Apparently,  also,  the  same 
rule  will  hold  good  for  Ireland,  and  indeed,  some  little 
time  ago,  the  Life  Offices  Association  took  the  opinion  of 
Sir  Edward  Carson,  K.C.  (then  Mr.  Edward  Carson,  Q.C.),  on 
the  question  as  regards  Ireland,  and  were  advised  by  him  that 
such  a  search  was  necessary  for  the  protection  of  an  assurance 
company  making  a  payment  in  such  circumstances.  It  is  not, 
however,  the  practice,  as  far  as  I  am  aware,  among  English 
offices,  to  make  such  searches,  but  it  would  be  of  interest  to  know 
whether  any  of  them  consider  it  actually  necessary  to  take  this 
precaution  before  making  any  payment  in  Scotland  or  Ireland. 

One    minor   point   in  relation   to  bankruptcy  mav  be 

Indemnity  by  .        -     -       ,  . 

trusteem  noticed   beiore  leavimr  the   subiect.      \\  hen  payment 

bankruptcy.  "  **  ■      ► 

under  a  policy,  whether  of  claim  or  surrender-value, 
is  claimed   by  the  trustee   in  bankruptcy,  and  for  some  reason, 

o  2 
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such  as  the  loss  of  the  policy,  the  assurance  company  requires  an 
indemnity,  a  difficulty  is  often  presented  by  the  fact  that  the 
trustee  objects  to  give  a  personal  indemnity  or  to  obtain  one  from 
others,  and  his  indemnity  simply  in  his  character  of  trustee,  even 
if  he  were  willing  to  give  it,  is,  in  the  nature  of  things,  of  little 
or  no  value.  In  such  circumstances,  the  proper  course  is  for  the 
trustee  to  arrange  for  a  suitable  indemnity  to  be  given  by  a 
guarantee  society,  the  necessary  premium  being  paid  out  of 
the  estate.  Judging  from  a  case  that  came  under  my  notice  a 
short  time  ago,  he  is  entitled  to  do  this,  and  there  should 
therefore  be  no  real  difficulty,  in  such  circumstances,  in  furnishing 
a  satisfactory  indemnity. 

Settlement  Policies. 

conflict  of  ^ne  ^rs^  Pomt  that  seems  to  call  for  discussion  under 

iaws'  this   head  is  the  question  as  to  what  law  is  to  govern 

such  policies  when  issued  in  one  jurisdictional  area  to  persons 
domiciled  in  another,  or,  to  take  the  concrete  case  which  usually 
arises  under  this  head,  as  to  whether  a  settlement  policy  issued 
by  an  English  assurance  company  to  a  person  domiciled  in 
Scotland,  is  governed  by  the  English  Acts  of  1870  and  1882  or  by 
the  Scottish  Act  of  1880.  As  already  pointed  out,  where  a  conflict 
of  laws  occurs,  questions  relating  to  the  interpretation  of  a  contract 
and  to  rights  and  obligations  arising  under  it,  fall  to  be  determined 
by  what  is  called  "the  proper  law  of  the  contract,"  which  simply 
means  the  law  indicated  directly  or  indirectly  as  being  that  which 
the  parties  intend  shall  be  applied.  If,  thei-efore,  the  policy 
directly  states  under  which  Act  it  is  issued,  or  even  if  it  indicates 
which  system  of  law  is  to  apply  to  the  contract,  that  will 
determine  which  Act  is  to  apply.  This  is  done  in  many  cases, 
but  some  English  companies  in  issuing  settlement  policies  simply 
state  that  they  are  for  the  benefit  of  wife,  or  wife  and  children,  as 
the  case  may  be,  without  any  reference  to  the  Act  they  are  issued 
under,  or  the  law  which  is  to  govern  the  contract.  In  such  a 
case  as  this  there  can  be,  I  think,  no  doubt  that  a  policy  issued 
by  an  English  company  is  governed  by  the  English  Acts  of  1870 
and  1882,  whether  the  assured  be  domiciled  in  England  or 
Scotland,  for,  as  already  noticed,  such  a  policy  in  the  absence  of 
anything  to  indicate  the  contrary  is  an  English  contract,  to  be 
interpreted  in  accordance  with  English  law.  The  point  has  not 
hitherto  proved  of  very  great  importance,  on  account  of  the  slight 
difference  in  effect  between  the  English  and  Scottish  Acts,  but  one. 
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or  two   recent    decisions   under  the   latter  Act  seem  to    sugg 
that  it  may  perhaps  be  of  somewhat  greater  importance  in  the 
future. 

Leaving  for  the  present  any  further  question  as  to 
required mider     conflict    of   laws    in    connection    with    these    policies, 

the  Act  of  1870.  . 

attention  may  be  called  to  the  nature  of  the  discharge 
that  should  be  obtained  on  payment  of  claim  where  the  policy  is 
issued  under  the  Married  Women's  Property  Act,  1870.  I 
pointed  out  in  my  previous  paper  that  at  that  time,  some  doubt 
existed  as  to  how  far  the  provisions  of  the  Act  of  1882  on  this 
point  had  replaced  the  corresponding  provisions  of  the  Act  of 
1870  in  respect  of  such  policies.  The  question  has  now  been  set 
at  rest  by  the  decision  In  re  Turnbull,  Turnbull  v.  Turnbull  1897 
2  Ch.  415.  In  this  case  the  policy  was  issued  under  the  Act  of 
1870  for  the  benefit  of  wife  and  children,  and  on  the  death  of  the 
assured  his  executors  applied  to  the  Court  to  determine,  inter 
alia,  whether  the  policy  was  vested  in  them  in  trust  for  the 
beneficiaries  under  the  Act  of  1882,  or  whether  a  trustee  should 
be  appointed  to  receive  the  policy  moneys  under  the  Act  of  1870. 
The  Court  held  that  a  trustee  must  be  appointed  under  the  Act 
of  1870,  and,  in  delivering  judgment  to  this  effect,  Stirling,  J., 
said  :  "  The  effect  of  the  last-mentioned  section  (section  10  of 
"  the  Act  of  1870)  appears  to  be  this,  that  the  policv  is  not, 
"  under  any  circumstances,  to  be  under  the  control  of  the 
"  husband,  or  to  form  part  of  his  estate.  According  to  the 
"  language  of  the  section,  that  extends  not  merely  to  the  policy 
"  moneys  but  also  to  the  policy  itself,  and  it  is  plain  that  the 
"  husband  has  no  power  to  appoint  a  trustee  of  the  policy,  nor 
"  has  he  power  to  assign  it,  even  to  a  trustee  when  appointed, 
"  because  the  policy  is  entirely  out  of  his  control/'  It  was 
pointed  out  in  a  later  case,  that  of  In  re  Kuyper's  Policy  Trusts 
1899  1  Ch.  38,  that  the  petition  for  the  appointment  of  a  trustee 
under  the  Act  of  1870  should  be  entitled  "  In  the  matter  of  the 
11  Act  of  1870  ",  and  not  "  In  the  matter  of  the  Act  of  1882  and 
■"  of  the  Trustee  Act,  1893."  Where  however  the  appointment 
is  made  by  a  County  Court,  it  is  by  no  means  uncommon  to  rind 
the  petition  entitled  in  the  latter  manner,  and,  apart  from  the 
question  discussed  in  my  earlier  paper,  as  to  the  power  of  the 
local  County  Court  to  make  such  an  appointment  under  the  Act 
of  1870,  it  might  be  contended  that  an  appointment  thus  entitled 
was  not  a  proper  one,  since  onlv  a  trustee  appointed  under  the 
Act  of  1870  can  give  a   discharge.     It  is   customary,  however,  to 
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disregard  such  irregularities  as  these,  and  to  treat  the  appointment 
as  a  valid  one. 

It  is  pointed  out  in  "Wolstenholme's  Conveyancing 
tn!staefbfle        Acts,  1905,  9th  edition,  page   298,  that  in  the  case  of 

appointed  ?  '  •         i  • 

the  Act  of  1870,  a  single  trustee  may  be  appointed, 
even  though  there  is  an  infant,  but  on  this  point  attention  may 
be  called  to  the  words  of  North,  J.,  in  the  apparently  unreported 
case  of  In  re  Smith's  Policy  Trusts,  decided  on  2  April  1898. 
In  that  case  the  policy  was  issued  under  the  Act  of  1870  for  the 
benefit  of  wife  and  children.  Only  a  daughter  survived,  and  the 
assured  appointed  the  policy  moneys  to  her,  in  accordance  with 
the  terms  of  a  power  of  appointment  contained  in  the  policy. 
In  appointing  a  single  trustee,  North,  J.,  said  :  "  I  do  not  require 
"  more  than  one  trustee  in  this  case,  as,  when  appointed,  he  has 
"  merely  got  to  give  a  receipt  for  the  policy  moneys,  and 
11  forthwith  hand  them  over  to  the  petitioner/'  It  would  appear 
probable  from  these  words,  that  where  there  are  any  other  duties 
to  be  performed  than  those  referred  to,  a  single  trustee  will  not 
be  appointed  in  ordinary  circumstances. 

In   connection  with   the   appointment    of   trustees,  a 

Appointment  of  .  ,       .  . 

a  trustee  in  place  point  mav  be  noticed  which   came   betore  me  a  snort 

of  a  deceased  1  J 

trustee-  time   ago.      The   assured,    under   a   policy  issued    in 

accordance  with  the  Act  of  1882  for  the  benefit  of  wife  and 
children,  had  appointed  a  trustee  as  provided  by  the  Act.  This 
trustee,  however,  died  in  the  lifetime  of  the  assured,  and  the 
question  arose  as  to  whether  a  fresh  appointment  should  be  made 
by  the  assured  under  the  Act  of  1882,  or  by  the  legal  personal 
representatives  of  the  deceased  trustee,  under  section  10  of  the 
Trustee  Act,  1893.  The  matter  is  not  altogether  free  from 
doubt ;  but  in  view  of  the  words  of  section  10  of  the  Act  of 
1893,  which  confers  on  "  the  person  or  persons  nominated  for  the 
"  purpose  of  appointing  new  trustees  by  the  instrument,  if  any,. 
"  creating  the  trust,"  the  power,  in  the  first  place,  of  appointing 
the  new  trustees,  1  think  it  must  be  concluded  that  the  fresh 
appointment  should  be  made  by  the  assured.  The  Act  of  1882 
says  that  "  the  assured  may  appoint  a  trustee  or  trustees  of  the 
"  moneys  payable  under  the  policy,  and  from  time  to  time 
"  appoint  a  new  trustee  or  new  trustees  thereof,  and  may  make 
"  provision  for  the  appointment  of  a  new  trustee  or  new  trustees 
"  thereof."  This  seems  to  indicate  that  the  assured  is  a  person 
nominated  for  the  purpose  of  appointing  new  trustees,  within  the 
meaning  of  the  Act  of  1893,  and  is  therefore  the  proper  person 
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to  make  the  appointment  in  the  circumstances  discussed.  If, 
however,  the  trustee  should  survive  the  assured,  and  then  die, 
there  seems  no  reason  to  doubt  that  the  legal  personal  represen- 
tatives of  such  trustee  could  appoint  fresh  trustees  under 
section  10  of  the  Trustee  Act,  1893;  indeed,  they  could 
probably  act  as  trustees  themselves,  for,  as  pointed  out  in 
Underbill's  "  Law  of  Trusts",  1904,  6th  edition, page  306,  "  Upon 
"  the  death  of  a  last  surviving  trustee,  since  31  December  1881, 
"  the    trust     property   ....  devolves    on    his    legal    personal 

"  representative The  person  on  whom  the  trust  property 

"  devolves  can  exercise  the  powers  and  duties  incident  to  the  office 
"  of  trustee ;  unless  it  is  to  be  collected  from  the  settlement  that 
"  the  office  was  intended  to  be  a  personal  one."  On  this  latter 
point,  the  remark  of  the  Lord  President  in  the  case  of  Schumann 
v.  Scottish  Widows'  Fund  Society  1886  13  R.  678,  may  be 
quoted.  Referring  to  the  question  of  a  trustee  under  the  Scottish 
Act  of  1880,  he  said  :  "The  personality  of  the  trustee  has  nothing 
"  to  with  the  object  of  the  clause,  it  is  merely  a  convenient 
'•  arrangement." 

can  an  ^    sometimes    happens    that    after    the    assured    has 

o? amSe^be      appointed  a  trustee,  for  some  reason  or  other  he  desires 

cancelled?  rr  . 

to  cancel  the  appointment.  I  nless,  however,the  trustee 
agrees  to  this,  there  does  not  appear  to  be  any  power  under  the 
Act  enabling  the  assured  to  remove  a  trustee  once  properly 
appointed,  except  on  the  statutory  grounds  given  in  section  10 
of  the  Trustee  Act,  1893.  If,  therefore,  the  only  reason  for 
removal  is  a  difference  of  opinion  between  the  assured  and  the 
trustee,  as  is  sometimes  the  case,  nothing,  apparently,  can  be 
done  in  the  matter. 

Another    point     in     connection    with    trustees    that 

Does  rentuicia-  -1 

openratePaIaadis-  occasionally  arises  may  be  noted  here,  although  it 
tr^tin the cease    is  concerned  with  settlements  jrenerallv,  and  not  with 

of  executor-  a  <•  * 

trustees?  those  special  ones  arising  under  the  Married  "Women's 

Property  Acts.  A  testator  frequently  appoints  his  executors 
to  be  also  trustees  of  the  settlement  contained  in  his  will ;  and  a 
question  sometimes  arises  as  to  whether  the  renunciation  of 
probate  by  one  or  more  of  the  executors,  operates  also  as  a 
disclaimer  of  the  trust,  in  the  absence  of  any  express  disclaimer. 
Apparently  it  does  not  necessarily  have  that  effect,  although  if 
an  executor  who  has  renounced  probate  does  not  act  in  any  way 
as  trustee,  such  a  disclaimer  will  be  presumed  after  the  lapse  of 
some   years.     If,  therefore,  the  estate  has  been  administered,  and 
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the  executor-trustees  are  acting  in  their  capacity  of  trustees,  it 
mav  be  necessary  to  take  into  account  an  executor  who  has 
renounced  probate,  either  because  it  is  necessary  to  have  the 
concurrence  of  all  the  trustees,  or  because  all  the  executors  who 
proved,  or  to  whom  power  was  reserved  of  making  a  grant  of 
probate,  have  died,  and  the  executor  who  renounced  probate  is 
therefore  the  last  surviving  trustee.  In  dealing  with  executor- 
trustees  in  their  capacity  of  trustees,  it  is,  of  course,  always 
necessary  to  take  the  concurrence  of  those  who  have  not  actually 
joined  in  proving  the  will,  but  to  whom  power  is  reserved  of 
making  a  grant.  In  their  case  there  is  no  question  of  disclaimer 
of  the  trusts,  and  they  are  quite  as  much  executors  and  trustees 
as  those  who  have  actually  proved  the  will. 

Occasionallv,  the  assured,  instead  of  merely  wishing 

Can  the  J}  .  i  •  •    •, 

settlement  in  the  to  change  a  trustee  under  a  settlement  policy,  wishes 

policv  be  varied  O  r  ■/  * 

or  cancelled?  tQ  alter  tlie  c}iaracter  0f  t}ie  policy  altogether  and 
change  it  into  an  ordinary  "own  life"  one;  and  either  consults 
the  assurance  company  as  to  how  this  can  be  done,  or  endeavours 
to  effect  the  desired  result  himself  by  striking  out  the  clause 
stating  that  the  policy  is  for  the  benefit  of  wife,  or  wife  and 
children,  as  the  case  may  be.  Unfortunately,  however  just  or 
expedient  it  may  be  that  such  a  change  should  be  made  in  the 
policy,  as  for  example,  by  reason  of  the  misconduct  of  the  wife, 
it  is  not  possible  for  the  assured,  or  the  assurance  company,  or 
both  together,  to  make  the  desired  change.  The  case  of  Hay's 
Trustees  v.  Hay  1904  6  F.  978,  may  be  referred  to  on  this 
point.  Here  the  assured,  in  1879,  effected  an  assurance  on  his 
own  life  for  the  benefit  of  his  wife,  with  an  English  company 
having  a  branch  office  in  Scotland.  This,  of  course,  was  before 
the  Scottish  Act  of  1880,  and  may  therefore  have  been  either 
under  the  general  law,  or  under  the  English  Act  of  1870, 
according  to  the  terms  of  the  policy,  but  there  is  nothing  in  the 
report  to  show  this.  The  policy  contained  the  following 
memorandum  :  ci  The  amount  assured  by  this  policy  is  to  be 
"  in  favour  of  Mrs.  Georgina  Birrell  or  Hay,  wife  of  the  assured, 
"  Mr.  John  Hay,  should  she  survive  him  ;  but  in  the  event  of 
"  her  pre-deceasing  him,  then  the  policy  is  to  revert  to  his 
"  executors,  administrators  or  assigns."  Subsequently  the 
assured  deleted  this  memorandum,  and  on  being  advised  that 
this  deletion  was  not  sufficient  to  cancel  Mrs.  Hay's  interest  in 
the  policy,  he  wrote  at  the  foot  of  the  policy,  "  I  hereby  revoke 
"  and   cancel  the   above  bequest  in   my   wife's  favour.     I   have 
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"  provided  for  her  in  my  will."  This  memorandum,  which  was 
signed  by  the  assured,  was  also  subsequently  deleted,  but  by 
whom  was  not  known.  The  Court  held,  mter  alia,  that  the 
deletions  and  alterations  did  not  affect  the  wife's  interest  in  the 
policy,  and  Lord  Moncrieff,  in  the  course  of  his  judgment,  said  : 
"  The  policy  was  taken  out  originally  as  a  provision  for  the 
"  wife,  and  it  has  all  the  qualities  of  an  irrevocable  provision.  .  .  . 
"  I  do  not  think  that  either  the  insurance  company  or  the  wife 
"  was  affected  or  could  be  affected  by  what  the  husband  chose  to  do." 
Bv  way  of  contrast  with  the  husband's  unsuccessful 

Restriction  on  *  ....  -,  , 

alienation  of  the  efforts    to    change    his    wife  a    interest   under   such   a 

wife's  interest  ~ 

Settlement  policy,  two  cases  may  be  noticed  in  which  restrictions 
on  the  wife's  power  of  dealing  with  her  own  interest 
are  concerned.  The  first  of  these,  which  refers  to  a  policy  taken 
out  by  a  wife  on  her  husband's  life  for  her  own  benefit,  and 
which  was  not  therefore  a  settlement  policy,  is  that  of  In  re 
Lavender's  Policy  1898  1  Ir.  R.  175.  In  this  case,  a  ten-year 
endowment  policy,  taken  out  by  a  wife  on  the  life  of  her  husband, 
was  described  on  the  margin  as  "  wife's  policy  endowment ",  and 
contained  the  words  "  This  policy  is  not  assignable."'  The  policy 
was  subsequently  deposited  by  the  husband  as  security  for  a 
debt,  with  his  wife's  written  consent.  "When  the  policy  matured 
there  was  a  dispute  as  to  the  rights  of  the  parties,  and  the 
assurance  company  paid  the  amount  into  Court  under  the 
provisions  of  the  Life  Assurance  Companies  (Payment  into  Court) 
Act,  1896.  The  wife  claimed  the  full  amount  payable,  and  it 
was  held  in  the  Court  of  Appeal,  reversing  the  decision  of  the 
lower  Court,  that  the  words,  '"'This  policy  is  not  assignable", 
amounted  to  a  restraint  on  anticipation,  and  that  the  deposit  of 
the  policy,  though  with  the  wife's  consent,  was  therefore 
ineffectual.  FitzGibbon,  L.J.,  in  delivering  judgment,  said:  "We 
"  shall  declare  that  on  the  true  construction  of  the  policy. 
"  Margaret  Lavender,  the  wife  of  the  insured,  was  restrained 
"  from  anticipation  during  the  currency  of  the  policy;  and  that 
"  the  memorandum  of  charge  relied  on  by  the  respondents  was. 
"  and  is,  inoperative  to  charge  the  moneys  payable  under  the 
"  policy.  The  policy,  and  all  moneys  payable  thereunder,  must 
"  be  declared  to  be  the  separate  property  of  Margaret  Lavender. 
"  .  .  .  The  provision  operated  to  restrain  the  wife  from  anticipating 
"  pavment  during  ten  years  from  the  making  of  the  policy,  but 
"  when  that  period  was  over  the  policy  was  her  separate  property 
"  and  at  her  disposal." 
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The  second  case  is  that  of  the  Scottish  Life  Assurance 
Company  v.  John  Donald  (Limited)  1901  (O.H.)  9  S.L.T.  200. 
Here  the  policy  was  taken  out  under  the  Scottish  Act  of  1880, 
for  the  benefit  of  assured's  wife.  The  policy  was  subsequently 
assigned,  with  the  wife's  consent,  to  secure  a  debt  of  the  assured. 
On  the  death  of  the  latter,  the  wife  claimed  to  be  entitled  to  the 
policy  free  from  encumbrance,  on  the  ground  that  she  was 
incapable,  during  the  existence  of  the  marriage,  of  alienating  her 
interest  in  the  way  alleged ;  and  this  contention  was  upheld  by 
the  Court,  it  being  apparently  held  that  the  wife's  interest,  at 
least  to  a  certain  extent,  is  subject  to  a  restraint  upon  alienation 
as  in  Lavender's  case,  even  without  words  stating  that  the  policy 
is  not  assignable.  It  would  appear,  however,  that  the  case  is  to 
be  considered  as  dealing  with  a  somewhat  special  set  of  facts, 
and,  as  indicated  in  the  Digest  of  Scots  Law,  must  be  taken  only 
as  deciding  that  in  certain  circumstances  it  will  be  held  that  a 
wife  cannot  alienate  her  interest  in  such  a  policy.  As  a  matter 
of  fact,  I  had  occasion  to  discuss  this  case,  soon  after  it  was 
decided,  with  the  actuary  and  manager  of  a  large  Scottish  life 
office,  and  he  informed  me  that  after  careful  consideration  his 
company  had  decided  not  to  alter  their  practice  in  consequence 
of  this  decision,  and  that  they  still  granted  loans  on  such 
policies  to  the  husband  and  wife  jointly.  On  the  other  hand,  I 
was  informed  by  the  actuary  of  another  Scottish  company  that  as 
a  result  of  this  case,  his  company  had  called  in  all  their 
loans  on  these  policies,  and  were  declining  to  grant  such  loans  in 
future. 

,_  ,  The  case  has,  of  course,  no  bearing  on  such  policies 

Does  the  de-  '  *  c  r 

DonauS  case       issued  by  an  English  company  to  persons   domiciled 
poLy  issued  by    in  England,  for  it  is  quite  clear  that  in  the  absence  of 

an  English  c'  1 

domicueV0  a  words  to  the  contrary  in  the  contract,  the  wife's 
interest  is  freely  assignable  under  either  of  the  English 
Acts;  though  under  the  Act  of  1870  the  necessary  formalities 
prescribed  by  Malm's  Act,  1857,  as  modified  by  the  Conveyancing 
Act,  1882,  would  have  to  be  observed.  The  case  of  policies  issued 
by  an  English  company  to  persons  domiciled  in  Scotland  requires, 
however,  a  little  more  consideration.  If  there  is  anything  in  the 
contract  to  indicate  that  it  is  to  be  governed  by  Scots  law, 
the  case  quoted  above  will  apply  equally  as  if  the  policy  had 
been  issued  by  a  Scottish  company.  If,  however,  there  is  no  such 
indication,  the  case  is  not  so  simple.  Mr.  Wark  appears  to 
consider  that  the  case  turned  on  the  nature  of  the  trust  created 
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by  the  statute.  If  this  view  be  correct,  then  if  there  is  nothing 
in  the  policy  to  indicate  what  law  is  to  apply,  the  English  Acts 
of  1870  and  1882,  and  not  the  Scottish  Act  of  1880  will  govern 
the  policy,  and  the  interest  taken  by  the  wife  will  be  that  given  by 
the  English  Acts,  and  will  apparently,  therefore,  be  freely  alienable. 
I  should  be  inclined  myself  to  consider  that  the  question  involved 
was  rather  one  of  status  or  capacity.  If  this  be  the  correct  view, 
then,  in  general,  such  questions  fall  to  be  determined  by  the  law 
of  the  domicil.  As  already  pointed  out,  however,  there  is  an 
important  exception  to  this  rule  in  the  case  of  mercantile  contracts, 
which  are  usually  governed  by  the  law  of  the  place  where  the 
contract  is  made.  If,  therefore,  the  contract  for  a  loan,  which 
ciuiies  within  this  description,  is  to  be  considered  as  made  at 
the  head  office  of  the  company  in  England,  as  would  usually  be 
the  case,  it  seems  likely  that  the  wife's  capacity  to  alienate  would 
be  determined  by  English  law,  in  which  case  she  could 
undoubtedly  alienate  her  interest.  On  this  point,  I  may  call 
attention  to  the  words  of  the  Lord  Ordinary  in  the  case  of 
Scottish  Provident  Institution  v.  Cohen  &  Co.,  already  quoted 
under  the  head  of  bankruptcy.  Speaking  of  a  policy  issued  by  a 
Scottish  office  to  a  domiciled  Scotsman,  he  said  :  "  In  this  case 
"  the  policy  was  made  over  to  a  creditor  in  England,  and  it 
"  appears  to  me  that  the  contract  falls  to  be  determined  by  the 
"  law  of  England."  I  do  not  know  whether  it  is  upon  such 
reasoning  as  this  that  English  assurance  companies  have  based 
their  practice,  but,  as  a  matter  of  fact,  I  believe  most  English 
companies  have  not  changed  their  practice  of  granting  such 
loans  in  consequence  of  the  decision  here  discussed. 

In  my  previous  paper,  I  pointed  out  the  need,  in  the 
of^efif sheenefit  case  °^  a  Poncy  issued  for  the  benefit  of  the  wife,  for 
&?ta*!£dve      providing    that    she   should   only  be   entitled  to   the 

benefit  of  the  policy  if  she  should  survive  her  husband. 
A  difference  of  opinion  seemed  to  exist  at  the  time  as  to  the  need 
for  such  a  provision,  some  contending  that  the  words  of  the  Act 
stating  that  the  policy,  so  long  as  any  object  of  the  trust  remained 
unperformed,  should  not  form  part  of  the  estate  of  the  assured, 
were  sufficient  to  effect  this  end.  The  question  may  now  be 
considered  as  set  at  rest,  at  any  rate  for  the  present,  by  the 
recent  Irish  decision  in  Prescott  v.  Prescott  1906  1  Ir.  R.  155. 
Here  a  woman  effected  a  policy  on  her  own  life,  under  the  Act  of 
1882,  for  the  benefit  of  her  husband,  without  any  reservation  as 
to  his  surviving  her.     The  husband  predeceased  his  wife,  and  the 
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policy  was  claimed  by  the  assured,  and  also  by  the  husband's 
executors;  and  it  was  held  that  the  latter  were  entitled.  The 
Master  of  the  Rolls,  in  delivering  judgment,  said  :  "  The  plain 
"  meaning  of  the  policy  is  that  the  contract  was  for  the  benefit  of 
"  William  Prescott  (the  husband)  ...  It  (the  trust  constituted 
"  by  the  policy)  takes  effect  on  the  making  of  the  policy ;  it 
"  vests,  not  the  money,  but  the  interest  in  the  policy,  at  once. 
"  If  the  section  had  been  intended  to  be  confined  to  objects 
"  therein  named,  provided  they  were  alive  when  the  policy 
"  moneys  became  payable,  some  words,  such  as  l  if  surviving ', 
"  or  the  like,  would  have  been  inserted.  .  .  .  Therefore  the 
"  policy  belongs  to  William  Prescott's  estate,  and  not  to 
Mrs.  Prescott.'' 

Incidentally,  Lavender's  case  and  the  first  one  quoted 

Can  endowment      .  *  .  * 

a?0urearicebe  m  my  paPerJ  that  of  lne  Prudential  Assurance 
MOTieTweormens  Company  v.  The  Commissioners   of  Inland   Revenue, 

throw  some  light  on  the  question  which  has 
frequently  been  discussed,  as  to  whether  an  endowment 
assurance  policy  comes  within  the  assurance  sections  of  the 
Married  Women's  Property  Acts.  These  sections  expressly 
refer  to  policies  of  assurance  effected  on  lives,  that  is,  to  policies  of 
life  assurance,  and  in  the  last  named  case,  it  was  clearly  laid 
down  that  endowment  assurance  policies  come  within  this 
description.  Moreover,  in  Lavender's  case,  where  a  form  of 
endowment  assurance  policy  was  involved,  the  Court  seems  to 
have  taken  it  for  granted  that  such  a  policy  was  within  section  11 
of  the  Act  of  188.2.  It  may  therefore,  perhaps,  be  considered  as 
now  settled  that  such  policies  are  properly  issued  under  the 
Acts. 

Another  question  relating  to  the  interests  taken 
nights  of  a         under   a    settlement    policy    is    that    concerning    the 

second  wife  and  r  *  o 

s^odndemarriage.  rights  of  a  second  wife  and  the  children  of  a 
second  marriage.  Three  cases  dealing  with  the 
matter  have  recently  been  decided,  each  of  which  settles 
a  point  of  some  importance.  The  first  of  these  came  under 
the  Act  of  1882,  and  was  the  case  of  In  re  Browne's 
Policy  1903  1  Ch.  188.  Here  the  policy  was  issued  under  the 
Act  of  1882  for  the  benefit  of  wife  and  children,  with  a 
reservation  in  favour  of  the  assured  if  he  should  survive  them. 
The  wife,  who  was  alive  when  the  policy  was  issued,  predeceased 
her  husband,  leaving  seven  children.  The  assured  married  again, 
and  on  his  death,  left  the  second  wife  and  one  child  of  the  second 
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marriage  surviving,  in  addition  to  the  family  by  the  first  wife. 
On  the  question  being  raised  as  to  whether  the  second  wife  and 
her  child  were  entitled  to  share  in  the  benefits  of  the  policy,  it 
was  held  that  they  were.  Kekewich,  J.,  after  remarking  that  it 
is  settled  that  all  parties  interested  under  a  policy  in  this  form 
take  as  joint  tenants,  said  :  "  It  has  been  recognized  by  legal 
"  authority  that  a  married  man,  speaking  of  his  wife,  intends  his 
"  wife  at  that  time,  and  does  not  contemplate  one  whom  he  may 
"  marry  after  her  death  .  .  .  But  in  construing  an  instrument 
"  intended  to  make  provision  for  a  wife  after  the  husband's 
"  death,  this  seems  to  lose  weight,  and  is  countervailed  by  the 
'f  consideration  that  he,  in  all  probability,  intended  to  provide  for 
"  her  who  survived  him  and  for  that  reason  stood  in  need  of  the 
"  provision.  A  similar  line  of  reasoning  points  to  the  conclusion 
"  that  he  intended  to  benefit  all  the  children  .  .  .  The  claim  of 
"  the  children  of  the  second  wife  to  share  in  the  policy  moneys 
"  is,  I  think,  unanswerable;  and  if  they  are  let  in,  I  fail  to  see 
"  any  good  reason  for  excluding  their  mother." 

Shortly  after  this  case  was  decided,  the  case  of  In  re  Griffiths' 
Policy  1903  1  Ch.  739  came  before  the  Court  on  a  somewhat 
similar  point.  Here  the  policy  was  taken  out  by  the  assured  on 
his  own  life  under  the  Act  of  1870,  and  was  expressed  to  be 
"  for  the  benefit  of  his  wife,  or,  if  she  be  dead,  between  his 
"  children  in  equal  proportions."  At  the  date  of  the  policy,  the 
assured  had  a  wife  and  four  children  living,  and  subsequently 
four  more  children  were  born.  Afterwards  the  wife  died,  and 
later  the  assured  married  again  and  had  issue  one  child  of  that 
marriage.  On  the  death  of  the  assured  there  were  surviving  the 
eight  children  of  the  first  marriage,  the  second  wife  and  the  child 
of  the  second  marriage.  On  a  question  as  to  the  distribution  of 
the  policy  moneys,  this  case  was  distinguished  from  Browne's 
case,  and.  judgment  was  given  in  favour  of  all  the  children,  but 
excluding  the  second  wife.  Joyce,  J.,  in  speaking  of  the 
presumption  of  law  in  favour  of  an  existing  wife  referred  to  in 
Browne's  case,  said:  "In  this  particular  case,  I  think  the 
"  presumption  is  stronger,  because  the  words  are  '  if  she  be  dead', 
"  and.  those  words  seem  to  point  to  the  wife  who  was  living  when 
"  the  policy  was  effected  .  .  .  Accordingly,  I  hold  that  '  wife  ' 
"  here  means  the  wife  at  the  time  the  policy  was  effected,  and. 
"  consequently  that  the  widow  can  take  nothing  ...  I  hold 
"  that  the  subsequently  born  children  of  the  first  marriage  are 
"  entitled  to   take   equally  with  those  born  before  the  policy  was 
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"  effected,  and  I  can  see  no  reason  why  the  child  of  the  second 
"  marriage  should  not  also  be  included.  The  fund  will 
"  accordingly  go  to  the  nine  children  as  tenants  in  common." 
In  considering  this  case,  it  must  be  carefully  noted  that,  as  was 
pointed  out  by  Swinfen  Eacly,  J.,  in  a  subsequent  case,  it  "was 
"  a  decision  on  the  construction  of  the  particular  policy,  and  not 
"  on  the  Statute." 

The  third  case  to  be  noticed,  dealing  with  this  point  arose 
under  the  Act  of  1870,  and  is  that  of  In  re  Parker's  Policies 
1906  1  Ch.  526.  Here  the  assured  effected  policies  on  his  own 
life  under  the  Act  of  1870,  and  it  was  expressed  that  his  widow, 
or  widow  and  children,  or  some  or  one  of  them,  should  be 
entitled  to  the  policy  moneys  in  such  proportions  as  the 
assured  should  by  deed  or  will  appoint.  The  first  wife,  who 
was  living  when  the  policies  were  taken  out,  predeceased 
the  assured,  leaving  three  children.  The  assured  married 
again,  and  subsequently,  by  deed,  appointed  the  policy  moneys 
in  favour  of  the  second  wife,  if  she  should  survive  him. 
On  the  death  of  assured  leaving  his  second  wife  surviving,  a 
dispute  arose  as  to  whether  she  was  within  the  terms  of  the  policy. 
Swinfen  Eady,  J.,  in  delivering  judgment  in  her  favour,  said  : 
"In  'In  re  Browne's  Policy',  Kckewich,  J.,  decided  that  a 
"  second  wife  was  within  the  provisions  of  the  Married  Women's 
"  Property  Act,  1 882,  and  although  there  are  slight  differences 
"  between  section  10  of  the  Act  of  1870  and  section  11  of  the 
"  Act  of  1882,  on  examining  the  two  sections  carefully  I  am 
"  unable  to  draw  any  distinction  between  them  on  this  point. 
"  If  a  second  wife  is  within  the  latter  Act  she  is  also  within  the 
"  earlier.  ...  In  my  judgment  '  widow  '  means  the  person  who, 
"  at  the  death  of  the  husband,  shall  become  the  widow."  It 
may  be  of  interest  to  note  in  connection  with  this  case,  that  in 
dealing  with  the  suggestion  that  the  policy,  by  reason  of  its 
terms,  was  not  within  the   Statute,  Swinfen   Eady,  J.,  said  that 

the  result  would  have  been  the  same  if  it  were  held 
which  by arePa°sony  tliat  tne  policy  was  not  within  the  Statute,  for,  in 
n^wuhS'the     that  case,  it  was   simply  an  agreement   between  the 

assured  and  the  assurance  society  that  the  institution, 
on  his  death,  would  pay  the  money  to  the  person  appointed. 

A  somewhat  curious  case,  relating  to  a  settlement  policy  not 
under  the  Married  Women's  Property  Acts,  is  that  of  In  re  a 
Policy  of  the  Scottish  Equitable  Life  Assurance  Society  1902 
1  Ch.  282.      In  this  case  the  assurance  was  effected  in  1850  by 
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a   Mr.  Sanderson  on  his   own  life,  and  was  expressed 

poSrwhere the  to   be   "for  behoof  of  Miss    Harriott    Styles."     The 

beneficiary  U  i  j  ■  *         i  ■      l      ■  1  "i 

not  the  legal       assured  s  wile   died  m   that   same  rear,  and   he   then 

wile.  •  ? 

went  through  a  form  of  marriage  with  Miss  Styles, 
who  was  his  deceased  wife's  sister.  Miss  Styles  died  in  1870, 
and  the  assured  in  1900.  Doubts  having  arisen  as  to  the 
persons  entitled  to  the  policy  moneys,  the  assurance  company 
paid  the  amount  into  Court  under  the  Life  Assurance  Companies 
(Payment  into  Court )  Act,  1896.  The  assured  had  always 
retained  the  policy  in  his  own  possession  and  paid  the  premiums, 
and  apparently  no  evidence  was  produced  to  show  that  the 
assurance  was  effected  for  the  benefit  of  Miss  Styles,  beyond  the 
policy  itself.  Joyce,  J.,  in  deciding  in  favour  of  the  representa- 
tives of  assured,  as  against  the  representatives  of  Miss  Styles 
quoted  approvingly  the  words  of  Lord  Romilly:  "If  a  pure! 
"  be  made  by  one  in  the  name  of  another  the  presumption  is  that 
"  the  latter  is  a  trustee  for  the  person  who  pays  the  money 
"  unless  the  parties  stand  in  the  relation  of  parent  and  child '', 
and  said  :  "  It  really  comes  to  this,  a  purchase  by  one  in  the 
••  name  of  another,  with  no  other  circumstance  at  all  proved. 
"  Therefore,  in  my  opinion  ...  in  equity  the  monev  belongs  to 
"  the  legal  personal  representatives  of  Mr.  Sanderson,  who  took 
"  out  the  policy.''  It  is  with  considerable  hesitation  that  one 
ventures  to  differ  from  the  decision  of  so  distinguished  a  judge  as 
Mr.  Justice  Joyce,  but  with  great  respect  it  may  perhaps  be  ursred 
that  insufficient  weight  was  given  to  the  meaning  of  the  words. 
"  for  behoof  of "  in  the  policy.  It  must  be  borne  in  mind  that 
the  presumption  of  law  in  favour  of  a  trust  where  one  person 
purchases  property  in  the  name  of  another  is,  after  all,  only  a 
presumption  and  not  a  fixed  rule,  and  this  presumption  may  be 
rebutted  by  evidence  that  the  purchaser  actually  intended  to 
benefit  the  other  person.  In  Dr.  Murray's  "  New  English 
Dictionary"  the  word  "behoof"  is  defined  as  meaning  "'use, 
benefit,  adyantage."  If  this  be  the  meaning  of  the  word,  there 
certainly  seems  to  have  been  sufficient  evidence  in  the  policy 
itself  of  an  intention  to  benefit  the  person  named  therein,  in 
which  case  the  presumption  of  a  trust  is  rebutted.  I  may  add 
that  I  have  heard  doubts  cast  on  the  correctness  of  this  decision 
by  one  who  should  speak  with  some  authority  on  questions  of 
equity,  and  the  opinion  was  expressed  that  had  the  case  been 
taken  to  the  Court  of  Appeal,  the  decision  would  very  likely  have 
been  reversed. 
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A  somewhat  similar  case  came  under  my  notice  a  short  time 
ago.  An  application  had  been  made  to  the  Court  for  the 
appointment  of  a  trustee  under  a  settlement  policy,  and  in  the 
course  of  the  proceedings  it  appeared  that  the  wife  named  in  the 
policy  was  really  the  sister  of  the  assured's  previous  wife.  The 
Court,  however,  declined  to  take  any  notice  of  the  fact  at  the 
time,  and  left  the  distribution  of  the  fund  in  the  hands  of  the 
trustee,  and  stated  that  if  the  latter  had  any  doubt  as  to  how 
to  proceed,  he  could  apply  to  the  Court  for  further  guidance.  I 
have  no  reason  to  believe,  however,  that  any  further  application 
was  made  to  the  Court,  but,  on  the  contrary,  I  believe  the 
deceased  wife's  sister  was  treated,  for  the  purposes  of  the  policy, 
as  a  lawful  wife. 

The  Scottish  case  of  Stewart  v.  Stewart's  Trustees 
Si?.!  1901  (O.H.)  8  S.L.T.  436,  may  be  referred  to  here 
settlement  as  showing  the  nature    of   the    remedy   available    to 

policy.  °  •> 

creditors,  when  a  settlement  policy  is  alleged  to  have 
been  taken  out  in  fraud  of  them.  Here  the  policy  was  taken  out 
by  the  assured  for  the  benefit  of  his  wife  under  the  Married 
Women's  Policies  of  Assurance  (Scotland)  Act,  1880.  An 
allegation  similar  to  that  referred  to  was  made  by  the  trustee  of 
the  sequestrated  estate  of  the  assured,  and  he  proposed  to  retain 
the  policy.  It  w7as  held,  however,  that  he  must  deliver  it  up  to 
the  assured  as  trustee  for  the  wife,  his  proper  remedy  being  to 
recover  from  the  trustee  of  the  policy,  out  of  the  proceeds,  any 
premiums  which  could  be  shown  to  have  been  paid  in  fraud  of 
the  creditors. 

In  concluding  this  section  of  my  paper,  there  are  two 
separate  Questions  to  which   attention  may  be  called,  although 

property  ^  ~  '  o 

oTi87otheAct  they  are  only  connected  with  it  somewhat  loosely. 
The  first  is  concerned  with  a  difficulty  which 
occasionally  arises  in  connection  with  policies  issued  on  the  lives 
of  married  women  after  the  Act  of  1870  and  before  the  Act  of 
1882,  and  which  are  not  expressed  to  be  for  their  separate  use. 
More  than  one  case  of  hardship  has  come  under  my  notice,  where 
the  policy  has  been  effected  by  the  woman  herself  and  the 
premiums  paid  by  her  out  of  her  own  earnings,  and  yet  she  has 
been  told  that  she  could  not  deal  with  it  in  any  way  without  the 
concurrence  of  her  husband,  who,  perhaps,  has  deserted  her.  It 
seems  possible,  however,  that  a  policy  under  the  conditions 
referred  to  might  be  considered  as  her  separate  property  under 
section    1   of  the  Act  of  1870,  which  says  that  "  The  wages  and 


1907.]  of  Life  Assurance  Practice.  189 

"  earnings  of  anv  niarried  woman   acquired  or   gained  by    her 

"  after  the  passing  of  this  Act  .  .  .  and  all  investments  of  such 
'•  wages  .  .  .  shall  be  deemed  and  be  taken  to  be  property  held 
"  and  settled  to  her  separate  use,  independent  of  any  husband  to 
"  whom  she  may  be  married/'  It  certainly  does  not  seem  to  be 
giving  an  unduly  wide  interpretation  to  the  word  "  investment  " 
to  make  it  include  a  policy  of  assurance  effected  aud  maintained 
in  the  way  mentioned. 

Advances  to        The    other    question    relates    to     advances     mat! 
a^ucyin>keep   trustees  to  keep  in  force  policies  forming  part  of  the 

trust  estate,  aud  which,  but  for  such  advances,  would 
lapse.  Of  course,  if  there  is  express  power  under  the  settlement 
to  mortgage  the  trust  estate,  no  difficulty  arises,  but  even  in  the 
absence  of  such  a  power,  an  advance  can  be  made  to  the  trustees 
for  the  purpose  of  keeping  the  policy  m  force,  provided  there  is 
no  other  fund  available  for  the  purpose.  A  form  in  which  this 
question  has  more  than  once  come  under  my  notice,  is  where  the 
assured  has  taken  out  a  policy  under  the  Act  of  1882  for  the 
benefit  of  his  wife  if  she  should  survive  him,  and  1ms 
subsequently  become  bankrupt.  In  a  policy  so  worded,  a 
contingent  interest  i<  reserved  to  the  husband,  and  this,  of 
course,  on  his  bankruptcy  passes  to  the  trustee  in  his 
bankruptcy;  but  this  fact  does  not  necessarily  affect  the  position 
of  the  assured  as  statutory  trustee  of  the  trust  constituted  by  the 
policy.  If,  therefore,  the  assured,  as  such  trustee,  is  unable  to 
keep  the  policy  in  force  except  by  mortgaging  it,  there  seems  to 
be  no  valid  reason  why  the  assurance  company  should 
advance  the  amount  of  the  premium  as  a  loan.  There  is  no  reason 
to  doubt  that  an  effectual  charge  on  the  policy  can  be  given  in 
these  circumstances  by  the  assured  in  his  capacity  of  trustee, 
without  the  concurrence  of  his  wife  or  of  the  trustee  in  his 
bankruptcy,  in  whom,  together,  the  entire  beneficial  interest  in 
the  policy  is  vested. 

In  this  connection   it   may  be  noted   that  some   years 

Rate  of  interest  .        _  .  _      _  _  *..  ,         ,  ■•"  c 

chargeable  on      aso,  tue  Lite  Orhces  Association  took   the   opinion  ot 

snch  a  loan.  o    '  i 

Lord  Justice  Cozens-Hardy  vthen  Mr.  H.  H.  Cozens- 
Hardy,  Q.C.)  as  to  such  advances  as  those  discussed  generally 
in  the  preceding  paragraph  ;  and  he  advised  that  if  such  a 
transaction  came  before  the  Court  probably  not  more  than  4  per- 
cent interest  would  be  allowed.  This  is  no  doubt  the  ordinary 
rule  of  the  Court,  and  it  has  been  held  that  where  a  life  policy 
forms    part   of  the    settled    property,  the  premiums,    which  are 

VOL.    XLI.  P 
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payable  primarily  out  of  income,  are  to  be  repaid  to  the  tenant 
for  life  when  the  policy  falls  in,  with  interest  at  4  per-cent  (Re 
Morley,  Morley  v.  Haig  1895  2  Ch.  738).  The  circumstances 
now  under  consideration,  however,  apparently  come  within  the 
special  rules  relating  to  the  principle  of  salvage,  and  it  would 
appear  therefore  that  such  a  rate  of  interest  would  be  allowed 
as  it  was  necessary  to  pay  in  order  to  raise  the  required 
loan.  This  view  appears  to  be  to  some  extent  corroborated 
by  the  words  of  Kekewich,  J.,  in  Morley's  case  quoted 
above.  He  said :  "  I  think  the  interest  ought  to  be  calculated 
"  at  4  per-cent.  I  hesitate  about  the  figures,  but  it  is  to  be 
"  observed  that  I  am  here  dealing,  not  with  the  rate  which 
"  trustees,  with  restricted  powers  of  investment,  might  have 
"  earned,  but  with  a  rate  which  an  absolute  owner,  free  to 
"  deal  as  she  pleased,  might  have  obtained  for  her  money."  This 
willingness  of  the  Court  to  consider  the  special  circumstances 
of  the  case  in  fixing  the  rate  of  interest  seems  to  suggest  that  if, 
as  is  very  likely,  the  loan  could  not  be  raised  for  this  purpose  on 
better  terms  than  the  ordinary  rate  for  policy  loans  charged  by 
the  assurance  company  issuing  the  policy,  such  rate  would 
probably  be  allowed. 

Claims. 

Under  this  head,  I  propose  to  notice  one  or  two  points  that 
sometimes  arise  in  connection  with  the  settlement  of  claims,  and, 
more  particularly,  death  claims. 

"When  the  policy  is  for  a  comparatively  small  amount 

Paying  claims  .  J  ■       1 1         i  i      i  /•     i  ip 

WantUofa  an(*  constitutes  practically  the  whole  of  the  estate  left 

representation.  ^  ^e  assuvec^  application  is  sometimes  made  to  the 
assurance  company  to  pay  the  claim  without  requiring  a  grant 
of  representation  to  the  estate.  As  a  warning  of  the  dangers 
incurred  in  acceding  to  such  a  request,  the  case  of  The  Attorney- 
General  v.  New  York  Breweries  Company  Limited  1899  A.C. 
62  may  be  considered.  Here  an  American,  named  Clausen, 
domiciled  in,  and  a  citizen  of,  New  York,  held  shares  and 
debentures  in  the  defendant  company,  which  was  an  English 
company,  incorporated  under  the  Companies  Acts,  with  a 
registered  office  in  London.  On  Clausen's  death,  in  1893,  his 
will  was  proved  in  New  York  by  the  executors  there,  but  they 
did  not  take  out  a  grant  of  representation  in  England.  These 
executors  requested  the  company  to  transfer  Clausen's  shares 
and    debentures    to    them,    and  to   pay    them    the   interest    and 
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dividends  due.  which  the  company  did  in  part.  The  Attorney- 
General  having  filed  an  information  against  the  defendants, 
claiming  an  account  and  payment  of  duty,  judgment  was  in  the 
first  instance  given  in  favour  of  the  company,  but  this  was  reversed 
by  the  Court  of  Appeal,  and  this  reversal  was  confirmed  by  the 
House  of  Lords.  In  delivering  judgment,  Lord  Halsbury,  L.C., 
said  :  "  The  property  is  in  England,  and  belonged  to  the  person 
"  who  is  now  dead.  That  property  could  only  properly  be  taken 
"  possession  of,  or  administered  by,  a  person  who,  by  law,  was 
"  qualified  to  deal  with  it.  .  .  .  L'ndoubtedly  the  persons  who 
"  are  concerned  in  this  case,  having  the  control  and  dominion 
"  over  the  property  in  question,  did  an  act  whereby  the  title  to 
"  the  property  belonging  to  the  deceased  person  became  vested 
"  in  someone  else;  and  they  are  not  either  executors  or 
"  administrators  in  the  sense  in  which  these  words  are  used  in 
"  the  Taxing  Acts.  Prima  facie,  therefore,  they  are  executors 
"  de  son  tort,  and  prima  facie,  as  it  appears  to  me,  they  have 
■"  taken  possession  of,  and  administered  the  property,  in  respect 
"  of  which  this  question  arises."  Lord  Shand  said  :  "  I  concur 
"  with  your  lordships  in  thinking  that  this  company,  in  agreeing 
"  at  their  own  hands  to  transfer  to  a  third  party,  who  had  no 
"  title  to  it  as  executors,  the  property  of  the  deceased,  were 
"  taking  possession  of,  and  administering  that  estate  ....  I 
"  think,  therefore,  that  the  result  was,  that  they  became  executors 
■"  de  son  tort."  Lord  Davey  said  :  "  If  a  man  who  owes  money 
u  to  a  deceased  person,  takes  upon  himself  to  pay  that  money 
"  to  some  one  who  has  no  authority  to  receive  it,  I  think  he  does 
""  an  act  which  is  an  appropriation  in  his  own  hands,  and  asserts 
"  a  right  to  exercise  control  and  dominion  over  the  debt.'"  It  is, 
I  think,  clear  from  the  views  expressed  in  these  extracts  from  the 
judgment,  that  the  decision  is  applicable  to  the  case  of  an 
assurance  company  paying  the  amount  due  under  a  policy 
without  the  production  of  proper  proof  of  title  ;  and  that  a 
company  doing  so,  in  addition  to  any  risks  it  may  run  in  the  way 
of  subsequent  claims  by  other  parties,  renders  itself  liable  not  only 
to  the  penalties  imposed  by  the  Stamp  Act,  1815,  section  37,  but 
also  for  any  death  duties  that  would  have  been  payable  in  respect 
of  such  policy  monies  if  a  grant  of  representation  had  been 
obtained  in  this  country,  and,  probably,  for  double  duty.  It 
should  be  noted,  however,  as  was  pointed  out  by  Lord 

Payment  to  an,,  i    •  i  •  i  1         i        •    ■ 

««cntor  Jshand  in  the  course  ot  his  ludsment,  that  the  decision 

before  the  will  J         «—  ' 

is  proved.  jn  tjj-s  case  kas  ]1Q  ajjplication   where  payment   has 
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been  made  to  an  executor  here  before  he  has  proved  the  will, 
if  there  is  no  reason  to  suppose  that  he  does  not  intend, 
ultimately,  to  prove  it.  Such  a  case  is  to  be  distinguished  from 
the  New  York  Breweries  case,  as  in  the  latter  instance,  the 
company  knew  that  the  American  executors  did  not  intend  to 
obtain  a  British  grant  of  representation.  In  connection  with  this 
last-mentioned  point,  it  may  be  noted  that  if  an  executor  does 
an  act  in  regard  to  the  estate,  and  then  dies  before  obtaining 
probate,  the  act  will,  nevertheless,  be  valid  if  the  will  is  ultimately 
proved  or  administration  granted  with  it  annexed  (Brazier  v. 
Hudson  8  Sim.  67;  Johnson  v.  Warwick  17  C.B.  516). 

Another  question  in   connection  with   the  liability  of 
payment  of  claim  assurance  companies  for  estate  dutv,  when  payment  is 

where  assured  r  •> '  -T    J 

Itooadatdeath.  made  without  a  British  grant  of  representation, 
arises  under  the  provisions  of  the  Revenue  Act,  1889, 
section  19,  which  provides  that,  "  where  a  policy  of  life  assurance 
"  has  been  effected  with  any  assurance  company  by  a  person  who 
"  shall  die  domiciled  elsewhere  than  in  the  United  Kingdom,  the 
"  production  of  a  grant  of  representation  from  a  Court  in  the 
"  United  Kingdom  shall  not  be  necessary  to  establish  the  right 
"  to  receive  the  money  payable  in  respect  of  such  policy."  It  is 
clear  from  this  that  in  such  a  claim,  the  company  can  pay  without 
a  British  grant  of  representation.  Nevertheless,  the  Inland 
Revenue  Commissioners  contend  that  such  payment  can  only  be 
made  after  due  provision  has  been  made  for  the  payment  of 
estate  duty,  either  by  the  assurance  company  paying  the  amount 
of  the  duty  direct  to  the  Commissioners,  or  by  their  holding  the 
policy  moneys  until  such  duty  is  paid.  The  contention  is 
apparently  based  on  section  8,  subsection  4,  and  section  9, 
subsection  1,  of  the  Finance  Act,  1894,  but  it  is  difficult  to  see 
how  the  first-named  subsection  can  support  this  view.  It  is 
admitted  even  by  Mr.  Soward  in  his  work  on  Estate 
Duty,  where  the  above-mentioned  claim  is  made,  that  on 
the  authority  of  Matthew  v.  Northern  Assurance  Company 
1878  9  Ch.  D.  80,  an  assurance  company  in  the  circumstances 
named  does  not  come  within  the  description  of  "  trustee, 
"  guardian,  committee  or  other  person  in  whom  any  interest 
"  in  the  property  so  passing  or  the  management  thereof 
"  is  at  any  time  vested  ",  to  whom  that  subsection  applies.  The 
Inland  Revenue  Commissioners  are  perhaps  on  firmer  ground  in 
so  far  as  they  base  their  claim  on  section  9,  subsection  1,  which 
enacts  that  "  a  rateable  part  of  the  estate   duty  on  an  estate,  in 
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"  proportion  to  the  value  of  any  property  which  does  not  pass  to 
"  the  executor  as  such,  shall  be  a  tirst  charge  on  the  property  in 
"  respect  of  which  duty  is  leviable/'  In  view  of  the  words  of 
this  subsection,  it  is  perhaps  not  an  unreasonable  contention 
that  any  property  coming  within  it  is  subject  to  a  lien  in  favour 
of  the  Crown  to  the  extent  of  the  estate  duty  payable,  and  that  if 
the  policy  moneys,  in  the  circumstances  in  question,  come  within 
the  subsection,  the  assurance  company,  having  notice  of  a  valid 
lien  on  the  amount,  cannot  safely  disregard  that  lien.  As  to 
whether  the  subsection  reaches  such  policy  moneys,  at  tirst  sight 
it  seems  as  if  it  did  not,  since  they  do  pass  to  the  executor  as 
such,  although  it  is  true  he  is  a  foreign  executor.  Certain  words 
of  Lord  Halsbury's,  in  the  New  York  Breweries  case  throw  some 
light,  however,  on  this  point.  He  said  :  "  It  is  idle  to  suggest 
"  that  in  the  Taxing  Acts,  where  they  are  dealing  with  English 
"  finance,  the  words  '  executor '  or  { administrator '  .  .  .  are  used 
"  in  those  statutes  in  any  other  sense  than  as  meaning  an  English 
•■  executor  or  an  English  administrator,  dealing  with  our  own 
•'■  financial  system/'  In  the  light  of  these  words  it  may  well  be 
that  the  policy  moneys  in  the  case  in  question  do  not  pass  to  the 
executor — that  is,  to  an  English  executor,  as  such,  and  that, 
therefore,  the  Crown  has  a  lien  on  them  to  the  extent  of  the  estate 
duty  payable  in  respect  of  them.  I  must  not,  of  course,  be 
understood  as  agreeing  with  the  contention  of  the  Inland  Revenue 
authorities  in  this  matter,  but  only  as  indicating  a  point  of  view 
from  which  their  demand  does  not  seem  quite  so  unreasonable 
and  unfounded  as  one  is  at  first  inclined  to  regard  it. 

Before  leaving  the  discussion  of  cases  where  the 
rad^settu?3      assurance    company    may    be    held    liable    for     death 

ment  policies  -.  '  ,  .  , 

directto  duties,    reference    mav    be   made  to    the    question   oi 

beneficiaries.  >  i 

paying  settlement  policies  direct  to  the  beneficiaries 
instead  of  to  a  trustee.  Many  companies  are,  I  believe,  prepared 
to  do  this  where  all  the  beneficiaries  are  sui  juris,  and  there  is  no 
possibility  of  any  additiou  to  their  number.  There  are,  however, 
two  risks  to  be  borne  in  mind  in  adopting  this  course.  In  the 
first  place,  some  of  the  beneficiaries  may  have  alienated  or 
encumbered  their  interests,  and  the  alienee  or  encumbrancer  may 
well  take  the  view  that  such  an  alienation  or  encumbrance  is  not 
an  assignment  of  a  policy  of  life  assurance  within  the  meaning  of 
the  Act  of  1867,  and  that  notice  of  it  should  be  given,  not  to  the 
assurance  company  but  to  the  trustee  of  the  trust  constituted  by 
the  policy.     He   may  accordingly  have   given   such   notice  to  the 
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assured  as  statutory  trustee,  or  be  waiting-  to  give  notice  to  the 
trustee  when  the  latter  has  been  duly  appointed.  In  the  second 
place,  where  such  a  policy  is  taken  out  by  the  assured  and,  as  is 
usually  the  case,  the  premiums  are  paid  by  him,  there  can  be 
little  doubt  but  that  it  comes  within  the  provisions  of  section  2, 
subsection  1  (c)  of  the  Finance  Act,  1894,  which,  by  reference 
to  the  Customs  and  Inland  Revenue  Acts  of  1881  and  1889, 
makes  chargeable  with  estate  duty  "  money  received  under  a 
"  policy  of  assurance  effected  by  any  person  dying  after  the  first 
"  day  of  August,  1894,  on  bis  life,  where  the  policy  is  wholly 
"  kept  up  by  him  for  the  benefit  of  a  donee,  whether  nominee  or 
"  assignee,  or  a  part  of  such  money,  in  proportion  to  the 
"  premiums  paid  by  him,  where  the  policy  is  partially  kept  up  by 
"  him  for  such  benefit."  The  interpretation  to  be  placed  on  the 
latter  part  of  this  section  can  be  seen  by  reference  to  the  case 
of  The  Lord  Advocate  v.  Fleming,  to  which  I  have  called 
attention  in  connection  with  the  subject  of  bankruptcy.  It 
would,  therefore,  appear  that  policies  such  as  those  referred 
to,  are  chargeable  with  estate  duty,  and  if  so,  then  on  paying  the 
amount  due  to  anyone  other  than  the  trustee,  either  statutory  or 
expressly  appointed,  the  assurance  company  may,  in  addition  to 
any  other  risks,  find  itself  liable  for  any  estate  duty  that  may  be 
payable  iu  respect  of  the  policy.  In  confirmation  of 
poucles uabiTto   the  view   that   such  policies  are  subject  to  estate  dutv, 

estate  duty  ?  L  '       ,_  ■" 

reference  may  be  made  to  the  case  of  lhe  Attorney- 
General  v.  Dobree  1900  1  Q.B.  443.  Here  the  assured,  shortly 
before  his  marriage,  effected  an  assurance  with  a  French  assurance 
company  on  his  own  life,  the  policy  being  made  payable,  on  his 
death,  to  the  lady  he  was  about  to  marry.  After  the  marriage, 
but  in  pursuance  of  an  agreement  made  before  that  event,  he 
assigned  the  policy  to  the  trustees  of  a  settlement  under  which 
his  wife  was  a  beneficiary,  and  covenanted  to  pay  the  premiums, 
which  covenant  he  performed.  On  his  death,  the  Inland  Revenue 
Commissioners   claimed  estate  duty,  and  their  claim  was  allowed. 

Somewhat  akin  to  the  foregoing  questions  is  one  that 

Is  an  assignment  "11  '  j.j.1  x1  1  i 

necessary  where   occasionally  arises   as  to   the   power   of   a   legatee  to 

a  policy  has  been 

be'u^atnid ?  whom  a  policy  of  lite  assurance  lias  been  specifically 
bequeathed,  to  deal  with  it  in  the  absence  of  an 
assignment  of  it  to  him  by  the  executor  of  the  testator.  It  is 
stated  in  Williams  on  Executors  that  ct  the  interest  in  any 
"  specific  thing  bequeathed  vests  at  law  in  the  legatee,  upon 
"the    assent    of    the    executor",    and    it    is    pointed    out    in 
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Wolstenholme's  Conveyancing  Acts  that  although  under  the 
Land  Transfer  Act,  1897,  freeholds  and  leaseholds  now  vest  in 
the  legal  personal  representative,  yet,  "  it  would  seem  that  the 
"  assent  of  the  legal  personal  representative  can  vest  the  legal 
"  title  in  leaseholds  or  freeholds,  part  of  a  residuary  gift,  in  the 
"  residuary  legatee  or  devisee."  Since  property  of  the  description 
named  would,  like  a  policy  of  assurance,  require  to  be  transferred 
by  a  proper  assignment  or  conveyance  in  ordinary  circumstances, 
and  yet  can  pass  under  a  bequest  or  devise  with  the  assent  of  the 
executor,  it  does  not  seem  unreasonable  to  assume,  that  a  policy 
of  life  assurance  will,  in  like  circumstances,  vest  completely  in  the 
legatee  on  the  executor's  assent.  It  is  true  that  by  a  series  of 
decisions,  and  ultimately  by  statute,  it  was  decided  that  a  special 
form  of  chose  in  action,  in  the  shape  of  Goverment  stock,  vested 
in  the  executors,  and  that  they  must  be  parties  to  a  transfer  of 
it,  and  that  Williams  on  Executors,  in  speaking  of  this  on 
page  625,  says  that  it  "  is,  like  all  other  personal  property,  assets 
"  in  the  hands  of  the  executor,  and  consequently  that,  although 
"  specifically  devised,  it  must  in  the  first  instance  devolve  upon  the 
"  executor."  These  words,  however,  with  regard  to  choses  in 
action  other  than  Government  stock,  only  imply  that  the  assent  of 
the  executor  is  necessary,  and  not  that  there  must  be  a  formal 
assignment  by  the  executor  to  the  legatee  ;  indeed,  the  express 
provisions  with  regard  to  such  securities  as  Government  stock 
would  seem  to  imply  that  other  forms  of  choses  in  action  may  vest 
in  the  legatee  without  assignment.  This  view  is  strengthened  by 
the  fact  that  while  a  policy  has  been  held  to  form  the  subject  of  a 
good  donatio  mortis  causa  (Amis  v.  Witt  33  Beav.  619),  it  was 
held,  in  the  case  of  Moore  v.  Moore  L.R.  18  Eq.  474,  that 
railway  stock,  which  would  require  the  concurrence  of  the 
executors  in  the  transfer,  was  not  capable  of  passing  in  that  way. 
It  would  appear,  therefore,  that  an  assignment  by  the  executors 
is  not  really  necessary,  and  that  an  assurance  company,  in  such 
circumstances  would  be  ill-advised  in  refusing  payment  to  the 
legatee  on  production  of  the  probate,  with  probate  copy  of  will 
attached,  and  clear  evidence  of  the  executor's  assent  to  the 
bequest.  I  must  not,  of  course,  be  understood  as  suggesting  that 
such  a  course  is  advisable  from  the  legatee's  point  of  view.  Having 
regard  to  the  difficulties  that  may  arise  in  the  future,  in  the  matter 
of  proving  the  executors'  assent,  it  will  always  be  more 
satisfactory  to  obtain  an  assignment  from  them,  as  this 
will    be    the    most    satisfactorv    evidence    of   their    assent    that 
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can  be  produced,  and  this  is  usually  done.  The  absence  of  such 
an  assignment,  however,  -will  not,  I  think,  be  a  sufficient 
ground  for  refusing  payment  to  the  legatee.  I  have  been 
considering  more  particularly  the  case  where  the  policy  is  on 
the  life  of  someone  other  than  the  testator.  If  it  should  be  on 
the  testator's  own  life,  such  a  question  will  not  often  arise,  as 
the  sum  assured  will  usually  be  paid  before  the  executors  are 
in  a  position  to  assent  to  the  legacy  :  and  in  the  absence  of  such 
assent,  their  receipt  alone  will  be  a  sufficient  discharge.  Attention 
may  also  be  called  to  the  fact  that  where  property  vests  in  a  person 
by  reason  of  the  assent  of  the  legal  personal  representative  of  the 
deceased  owner,  the  Inland  Revenue  Authorities  claim  that  the 
instrument  by  which  the  assent  is  given  should  be  stamped  as  a 
conveyance. 

A  lew  miscellaneous  points  referring  to  probates  and 

Powers  of  joint  r  o  i 

administrators.  ietters  0f  administration  may  now  be  noticed.  The 
question  is  sometimes  raised  as  to  whether  joint  administrators 
have  the  same  powers  as  joint  executors,  and  can  act  singly. 
Some  difference  of  opinion  has  existed  on  this  point,  and  it  is 
stated  in  Strahan  &  KenricFs  "Digest  of  Equity'',  1905,  page 
475,  that  "  It  is  doubtful  whether,  in  any  case,  the  act  of  one 
' '  onlv,  of  several  administrators,  is  valid."  It  is,  however,  stated 
in  Williams  on  Executors,  1905,  10th  edition,  page  720,  that 
after  the  above  view  had  been  considered  correct  by  Lord 
Hardwieke  in  Hudson  v.  Hudson  1  Atk.  460,  in  the  subsequent 
case  of  Willand  v.  Fenn  Selw.  N.P.  767,  note  (8),  6th  edition, 
it  was  held  that  one  of  several  administrators  stands  on  the  same- 
footing  as  one  of  several  executors,  and  this  view  was  recognized 
by  Romilly,  M.R.,  in  Smith  v.  Everett  27  Beav.  454,  when  he 
expressed  the  opinion  that  the  question  was  then  settled.  This 
statement  may,  therefore,  be  taken  as  correctly  expressing  the 
law  on  the  point  at  the  present  time.  It  has  been  pointed  out 
that  the  question  is  not  of  great  practical  importance,  in  view 
of  the  marked  disinclination  of  the  Court  to  grant  a  joint 
administration.  As  a  matter  of  fact,  however,  I  have  had  such 
grants  before  me  on  two  or  three  occasions,  and  therefore  thought 
it  might  be  worth  while  to  notice  the  matter. 

value  of  estate  in  m>"  previous  paper  I  referred  to  the  case  where,  on 
amou£tnciaimed   the    grant    of    representation     being    produced,     the 

under  the  •       l  •  i  1  •  1 

s""1*-  amount  indicated   on   the   grant,   as  representing  the 

gross  value  of  the  estate,  is  found  to  be  less  than  the  amount 
claimed  from  the  assurance  company.      It  is  stated  in  W  alker  and 


1907.]  of  Life  Assurance  Practice.  197 

Elgood's  "  Law  of  Executors  ",  1905,  4th  edition,  pages  1 J  -1, 115, 
on  the  authority  of  Hunt  v.  Stevens  3  Taunt.  113  and  Nail  v. 
Punter  5  Sim.  563,  that  if  the  representative  sues  for  a  greater 
value  than  the  gross  amount  of  the  deceased's  effects,  as  shown 
by  the  certificate  on  the  grant,  he  cannot  recover.  These  cases, 
indeed,  go  a  little  beyond  this  and  show  that  the  amount  claimed 
must  not  exceed  that  on  which  duty  has  been  paid.  Williams 
on  Executors  expresses  this  view,  and  says  that :  "  Where  an 
"  executor  or  administrator  produces  the  probate  or  letters  of 
"  administration,  in  proof  of  his  representative  character,  and 
u  his  case  shows  that  he  sues  for  a  greater  value  than  is  covered 
"  by  the  probate  or  administration  stamp,  he  cannot  recover." 
I  believe,  however,  as  stated  in  my  earlier  paper,  that  this  view 
is  not  generally  acted  upon  by  assurance  companies,  and  that  it 
is  usual  to  disregard  such  a  discrepancy  between  the  amount 
appearing  in  the  grant  and  the  amount  of  the  policy  moneys.  In 
view  of  certain  practical  difficulties  that  lie  in  the  way,  in 
attempting  to  give  effect  to  these  decisions,  I  cannot  but  think 
that  such  a  course  is  a  wise  one  to  take,  and  that  an  assurance 
company  would  be  ill-advised,  in  ordinary  circumstances,  in 
refusing  payment  on  this  ground. 

I  have  occasionally  found   some  uncertainty  existing 

Death  of  •>  . 

taking°outefore  as  to  what  happens  when  an  executor  survives  the 
testator  but  dies  before  taking  out  probate.  I  have 
already  indicated  that  acts  done  by  him  in  such  circumstances 
are  valid,  if  the  will  is  ultimately  proved  or  administration  cum 
testamento  annexu  granted.  It  does  not  therefore  follow, 
however,  that  his  executorship  is  good  to  the  extent  of  enabling 
him  to  transmit  his  powers  to  his  own  executor.  The  matter  is 
dealt  with  in  section  16  of  The  Court  of  Probate  Act,  1858,  which 
enacts  that  "  Whenever  an  executor  appointed  in  a  will  survives 
"  the  testator,  but  dies  without  having  taken  probate  .  .  .  the 
"  right  of  such  person  in  respect  of  the  executorship  shall  wholly 
"  cease,  and  the  representation  to  the  testator  .  .  .  shall  .  .  . 
"  devolve  ...  in  like  manner  as  if  such  person  had  not  been 
"  appointed  executor."  It  may  also  be  noted  in  this  connection, 
that  where  the  executor  of  an  executor  becomes  the  representative 
of  the  original  testator,  no  new  probate  of  the  original  will  is 
required  (Wankford  v.  Wankford  1  Salk.  309). 

The  provisions  of  the   Colonial  Probates   Act,    1892, 

p?l°tates.  are  well  known,  providing  as  they  do  for  the  resealing 

in  the   United   Kingdom  of  grants   of  representation 
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issued  in  any  British  possession  to  which  the  Act  applies,  or  by  a 
British  Court  in  a  foreign  country.  By  section  18,  subsection 
2,  of  the  Interpretation  Act,  1889,  the  expression,  "  British 
possession,"  means  any  part  of  the  King's  dominions  exclusive  of 
the  United  Kingdom.  The  Act  makes  such  a  grant,  whenresealed 
here,  equivalent  to  a  grant  originally  made  in  this  country,  and 
now  applies  to  nearly  all  the  principal  colonies,  the  most  important 
British  possession  to  which  it  does  not  apply  being,  apparently, 
India.  A  list  of  the  colonies  to  which  it  applies  will  be  found  in 
Dr.  A.  E.  S prague's  paper  already  referred  to.  The  usefulness  of 
the  Act  is  not,  however,  so  great  as  would  at  first  sight  appear,  for 
the  probate  authorities  at  Somerset  House  some  little  time  ago,  in 
reply  to  some  enquiries,  advised  that  in  many  cases  it  was  cheaper 
and  more  expeditious  to  obtain  a  power  of  attorney  from  the 
grantee  of  the  colonial  grant,  in  favour  of  some  one  in  this  country, 
and  for  such  attorney  to  obtain  a  fresh  grant  here  ;  and  experience 
seems  to  indicate  that  this  advice  is  sound.  I  have  occasionally 
noticed  a  tendency  among  students  to  confuse  this  Act  with  the 
provisions  of  section  19  of  the  Revenue  Act,  1889,  already  referred 
to,  and  it  may,  therefore,  be  worth  while  to  point  out  that  the 
latter  Act  is  both  wider  and  narrower  than  the  former.  Section 
19  of  the  Revenue  Act,  1889,  applies  to  all  countries  outside  the 
United  Kingdom,  whether  British  possessions  or  otherwise, 
provided  only  that  the  assured  wras  domiciled  outside  the  United 
Kingdom  at  the  time  of  his  death.  On  the  other  hand,  it  applies 
only  to  one  particular  form  of  personal  property,  namely,  policies 
of  life  assurance,  and  if  there  is  any  other  property  to  be  dealt 
with  here,  a  grant  must  still  be  obtained  in  this  country.  The 
Colonial  Probates  Act,  1892,  makes  no  reference  to  domicil,  and 
although  only  extending  to  grants  issued  by  British  possessions 
or  British  Courts  in  foreign  countries,  extends  to  property  of  every 
description  that  would  be  covered  by  a  grant  originally  issued  in 
the  United  Kingdom. 

In  connection  with  the  subject  of  resealing  grants  of 
scotwshind        representation,  it  may  be  noted  that  although  provision 

has  been  made  for  the  resealing  in  England  of  Scottish 
confirmations  and  Irish  probates,  such  resealing  is,  I  believe,  the 
exception  rather  than  the  rule;  indeed,  after  enquiries  extending 
to  several  English  assurance  companies,  I  have  been  unable  to 
find  one  where  it  is  the  practice  to  require  such  grants  to  be 
resealed.  It  is  quite  possible  that  some  offices  consider  it 
advisable  to  do  so,  but  it  is  not  easy  to   see  that  there   is  much 


1907.]  of  Life  Assurance  Practice.  199 

real  risk  in  disregarding  the  formality,  while  the  difficulties  likely 
to  result  from  resisting  payment  on  the  ground  of  the  absence  of 
resealing  are  so  great,  that  they  may  well  make  any  company 
hesitate  before  adopting  such  a  course.  The  law  on  the  point  is 
not  perfectly  clear  or  consistent,  but  leaving  undiscussed  the 
somewhat  vexed  question  as  to  whether  a  policy  of  life  assurance, 
issued  by  an  English  company  to  a  person  domiciled  abroad,  is 
English  or  foreign  personalty,  the  position  appears  to  be  as 
follows :  It  is  clearly  established  that  in  order  to  sue  in  an 
English  Court  in  respect  to  the  rights  or  property  of 
a  deceased  person,  a  grant  of  representation,  either  originally 
issued  in  this  country,  or  resealed  here,  must  be  obtained. 
It  has  been  held  that  an  executor  who  had  obtained 
probate  in  Ireland  could  not  sue  here  as  executor,  even  to  recover 
Irish  assets  (Carter  v.  Crofts,  Godb.  33;  Whyte  v.  Rose 
3  Q.B.  493).  In  the  last-named  case,  it  was  laid  down  by 
Tindal,  C.J.,  that  "  no  administrator  could  sue  in  the  English 
"  Courts,  in  respect  of  the  personal  estate,  whenever  it  was  found 
"  at  the  death  of  the  intestate,  without  an  English  administration." 
He  further  said  that  if  the  administrator,  under  an  Irish 
administration,  had  received  the  debt  (a  bond  which  was  in 
Ireland  at  the  time  of  death),  and  given  a  release  for  it,  it  would 
have  been  a  bar  to  any  demand  on  the  part  of  the  administrator 
in  England.  It  is  further  stated,  in  Williams  on  Executors, 
page  295,  on  the  authority  of  the  same  case,  that  "  an  executor, 
"  having  clothed  himself  with  an  English  probate,  might,  without 
"  having  obtained  probate  in  Ireland,  also  sue  in  the  Courts  here 
"  to  recover  a  debt  which  was  bona  notabilla  in  Ireland."  It 
would  therefore  appear  probable  that  if  an  English  company  paid 
a  claim  in  respect  of  a  person  domiciled  in  Scotland,  under  a 
Scottish  confirmation  not  resealed  here,  such  discharge  would  be 
a  good  answer  to  any  claim  made  subsequently  in  England  by  a 
person  claiming  under  an  English  grant.  It  also  seems  likely 
that  if,  in  like  circumstances,  the  insurance  company  insisted  on 
the  Scottish  confirmation  being  resealed  here,  the  executors  could 
in  many  cases  recover  judgment  in  the  Scottish  Courts  by  means 
of  their  confirmation,  and  in  the  event  of  the  company  having  no 
assets  in  Scotland,  could  bring  that  judgment  to  the  English 
Courts  and  get  it  enforced  against  the  company  here,  without  the 
grant  being  resealed. 
Grant  of  A  further  point  of  no  great  importance  on  the  subject 

representation  „      -.  ,.  „  . 

to  a  minor.         ot  the   resealmg  oi   grants  or  representation    may  be 
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noticed  here.  In  England  the  Probate  Court  will  not 
knowingly  issue  a  grant  of  representation  to  a  person  under  the 
age  of  twenty-one.  although  I  have  seen  cases  -where  this  has 
been  done,  no  doubt  through  inadvertence.  In  Scotland, 
however,  such  grants  would  appear  to  be  made  knowingly  in 
some  circumstances,  and  a  case  of  this  description  came  under 
my  notice  recently.  If  such  a  grant  is  produced  to  the  English 
probate  authorities  for  reseating,  it  will  apparently  be  resealed 
as  a  matter  of  course,  without  any  enquiry  being  made  as  to  the 
age  of  the  executor;  and  the  question  arises  as  to  whether  such  a 
grant,  when  resealed,  is  valid  in  England,  although  a  grant 
would  not  originally  have  been  made  here  in  like  circumstances. 
I  do  not  know  that  this  precise  point  has  ever  come  up  for 
decision  in  the  Courts,  but  attention  may  be  called  to  the  case  of 
lit  re  the  goods  of  the  Duchess  of  Orleans  1859  1  Sw.  and  Tr. 
i'jJj  where  under  similar  conditions  the  Court  refused  to  make  a 
giant,  although,  had  the  law  of  the  domicil  been  followed,  such  a 
grant  could  have  been  made.  In  this  case  it  was  laid  down  that, 
although  the  Court  of  Probate,  in  granting  administration  of  the 
effects  of  a  person  who  died  domiciled  abroad,  will,  in  general, 
follow  the  law  of  the  domicil,  it  will  not  grant  administration  to 
a  person  who,  by  reason  of  minority,  is  incapacitated  from 
taking  such  a  grant  in  England,  although  by  the  law  of  the 
domicil  such  minor  may  be  entitled  to  administer  the  estate  of 
the  deceased.  It  should,  however,  be  pointed  out  that  in  the  case 
of  7//  re  the  goods  of  Earl  1867  L.R.  1  P.  and  D.  450,  where 
a  different  disqualification  was  involved,  the  law  of  the  deceased's 
domicil  was  adopted  by  the  English  Court.  It  seems  clear  that 
such  a  grant  to  a  minor  as  I  have  referred  to  will  have  no  greater 
force  or  effect  here  than  if  it  had  originally  been  granted  in 
England  ;  and  as  it  is  probable  that  an  assurance  company  would 
not  be  safe  in  paying  to  a  representative  known  to  be  under  age, 
to  whom  an  English  grant  had  inadvertently  been  made,  it  would 
seem  that  it  could  not  safely  act  upon  a  similar  Scottish  grant 
resealed  here.  If,  therefore,  a  discharge  by  a  duly  authorised 
English  representative  is  required,  it  would  appear  that  a  grant  of 
administration  durante  minore  at  ate  should  be  obtained  in  this 
country.  Of  course,  if  payment  would  be  made  under  the  Scottish 
confirmation  without  requiring  resealing,  the  question  as  to 
whether  the  representative  is  under  age  or  not,  can  be  disregarded, 
since  there  appears  to  be  no  doubt  that  such  a  grant  can  be 
validly  made  in  Scotland. 
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It  is  not  unusual,  where  there  are    several  executors. 

Probate  granted  i 

tosomeofthe      for  tjle  probate  to  be  granted  to  one  or  more  of  them, 

executors  and  not  r  o 

the  grant  stating  that  power  is  reserved  of  making  a 
like  grant  to  the  others.  In  such  a  case,  the  question  sometimes 
arises  as  to  whether  payment  can  be  made  to  executors  to  whom 
power  is  thus  reserved,  without  the  production  of  a  fresh  grant. 
Such  a  fresh  grant  is  sometimes  made,  and  is  called  a  double 
probate.  A  further  grant,  however,  appears  to  be  unnecessary,  the 
original  grant  enabling  all  the  executors  to  act,  whether  it  isexpressly 
granted  to  them  or  not.  The  reservation  is  also  unnecessary,  they 
all  having  the  right  to  obtain  a  grant,  whether  power  of  making 
such  a  grant  be  reserved  or  not  ("Williams  on  Executors,  page  295). 
In  concluding  this  section,  attention  may  be  called  to 
two  matters  which  cannot  very  well  be  classed  with 
the  other  subjects  discussed.  The  first  of  these  is  a  case  dealing 
with  the  question  of  bonuses,  when  the  death  occurs  shortly  before 
the  declaration  of  bonus.  Such  a  question,  though  not  in  its 
nature  connected  with  the  subject  of  claims,  will  usually  be  raised, 
if  at  all,  in  connection  with  a  claim,  and  may  therefore 
appropriately  be  considered  here.  The  case  referred  to  is  that  of 
Rosmead  r.  Norwich  Union  Life  Insurance  Society  1898 
15  T.L.R.  9.  Here  the  policies  had  been  taken  over  by  the 
defendants  from  the  Reliance  Society,  and  by  the  terms  of  the 
contract,  the  holders  of  all  existing  participating  policies  who 
should  keep  up  their  policies  with  the  Norwich  Society,  were  to 
be  entitled  to  receive  a  reversionary  bonus  in  respect  of  each 
succeeding  quinquennium.  A  quinquennium  terminated  on 
31  December  1897,  and  the  assured  died  on  28  October  1897. 
The  executors  claimed  a  bonus  in  respect  of  the  current 
quinquennium,  but  the  society  contended  that  as  the  bonus  had 
not  accrued  at  the  date  of  assured' s  death,  his  executors  could  not 
recover  such  bonus  or  any  part  thereof,  and  this  contention  was 
upheld  by  the  Court.  Channell,  J.,  in  giving  judgment  in  favour 
of  the  society,  pointed  out  that  a  policy  was  entitled  to  a 
quinquennial  bonus  at  the  end  of  the  quinquennium,  provided  it 
was  in  force,  and  that  in  this  case  it  was  not  in  force,  and 
therefore  was  not  entitled.  The  case  is  sometimes  quoted  to 
dissatisfied  claimants  as  an  authority  upholding  the  general  practice 
of  making  the  title  to  a  bonus  depend  on  the  survival  of  the 
assured  until  the  completion  of  the  bonus  period.  It  must 
however,  be  borne  in  mind  that  the  ease  was  decided  on  the  terms 
of  the  particular   contract,  and  that   contracts  may  exist   which 
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would  be  open  to  a  different  interpretation.  No  doubt  the 
usual  practice  would  be  upheld  if  it  were  contested,  but  it  would 
not  necessarily  be  so  upheld  on  the  authority  of  Rosmead's  case. 

The  other  matter  to  which  I  propose   to   refer,  is  the 
LoSacampbeirs    question  of  the  allowance   to  be  made  in   respect  of 

assurances,  in   an  action  for   damages  under  what  is 
commonly   called   Lord   Campbell's   Act,  1846.     Whenever    the 
question  arises  in  any  particular  case,  great   surprise  is  expressed 
that  in  estimating  the  damages  to  be  paid  under  this  Act,  the 
amount  of  assurance  should  be  deducted  in   the  case  of  accident 
policies,  and  allowed  for  to  a  certain  extent  in  the  case  of  life 
policies.     This  is  probably  due  to  overlooking  the  fact  that  the 
Act  was  passed,  not  for  the  purpose  of  inflicting   a  penalty  upon 
the  party  who  is  responsible  for  the  accident,  but  to  compensate 
certain  of  the  relatives  of  the  deceased  for   the  actual  pecuniary 
loss  they  have  sustained  by  reason  of  his  death.     This  is  clearly 
seen  from  the  case  of  Bradburn  v.  Great  Western  Railway  1874 
L.R.  10  Ex.  1,  where,  in  pointing  out  that  when  the  action  was 
by  the  injured  party  himself,  insurances  are  not  to  be  taken  into 
account,  it  was  stated  that  the  rule  in  the  case  of  Lord  Campbell's 
Act    was    that    "  the    damages    were    to    be    a    compensation 
"  to   the   family    of  the  deceased,   equivalent  to  the   pecuniary 
"  benefit  which   they   might  have   reasonably  expected  from  the 
"  continuance   of  his   life."     From  this   point  of  view  it  is  clear 
that   any  assurances  that  become  payable  by  reason  of  the  death 
must  be  taken  into   account,   as   otherwise  the   relatives  might 
actually   be    better    off,    from    a   pecuniary    point    of    view,    in 
consequence   of  the  death.     The  law  on  the  point  was  laid  down 
by  Lord   Campbell  himself  in   the  case    of   Hicks    v.  Newport 
Railway    Company    1857    4    B.    &    S.    403     (note)     where,    in 
addressing  the  jury,  he  said :   "  You  are  not  to  look  to  the  wants 
"  of  the  family,  but  to  the  loss  they  have  sustained  by  the  father's 
"  death  ...  I  think  you  should  first  consider  what  would  be 
"  the  sum  if  there   were  no  insurances  .   .  .  Then,  if  there  be  an 
"  insurance   for  £1,000  against   accidents  by  railways  ...  it  is 
"  quite  clear  that  there  ought  to  be  a  deduction  from  the  aggregate 
"  amount  in  respect  of  that   £1,000.     Then  with  regard  to  the 
"  policies  upon  his   life   independently   of  accident,  it'  you  allow 
"  any   deduction   (and  I  think  you   will  probably  consider  that 
"  some  deduction   ought  to  be  allowed),  it  will  only  be  in  respect 
u  I  should  think,   of  the   premiums  that  would  be  paid  by  the 
"  family,  or  which   would  have  been  paid  by  himself  if  this  fatal 
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"  accident  had  not  happened.'"  Farther  light  is  thrown  upon  tin: 
latter  part  of  this  statement  by  the  case  of  The  Grand  Trunk 
Railway  Company  of  Canada  i*.  Jennings  1888  13  App.  Cas.  800, 
where  it  is  stated  that  the  proper  allowance  to  be  made  in  respect 
of  ordinary  life  assurance,  is  to  deduct  from  the  estimate  of  what- 
would  have  been  the  future  earnings  of  the  deceased,  the  amount 
of  the  premiums  which,  if  he  had  lived,  he  would  have  had  to  pay 
out  of  his  earnings  for  the  maintenance  of  the  policy. 

As  is  well  known,  at  least  one  company  has,  by  private  Act 
of  Parliament,  obtained  an  exemption  from  this  rule  in  favour  of 
its  accident  policies.  This  has  given  rise  to  some  discussion  as 
to  why  the  rule  should  be  maintained  in  respect  of  such  policies 
issued  by  other  companies.  It  seems  more  reasonable,  however, 
that  criticism  should  rather  be  directed  to  the  peculiarity  of  our 
legislative  system,  which  permits  a  rule  of  law  to  be  relaxed  in 
favour  of  an  individual  company,  and  thus  places  it  in  an 
advantageous  position  as  compared  with  other  companies  carrying 
on  a  similar  business.  It  certainly  seems  reasonable  that  such  a 
rule  as  this  should  apply  to  all  companies  or  to  none. 

Payment  into  Court  under  the  Act  of  1896. 

Closely  connected  with  the  subject  of  claims,  and,  perhaps, 
strictly  speaking,  forming  part  of  it,  is  the  question  as  to  the 
circumstances  in  which  the  policy  moneys  may  properly  be  paid 
into  Court  under  the  Life  Assurance  Companies  (Payment  into 
Court)  Act,  1896.  There  are  very  few  reported  cases  dealing 
with  this  question,  and  this  is  to  be  expected,  for  in  the  nature  of 
things,  most  of  these  cases  are  settled  at  Chambers  and  are  never 
reported,  the  majority  of  payment  into  Court  cases  being  the 
result  of  an  amicable  arrangement  made  between  the  assurance 
company  and  the  claimant,  in  order  to  facilitate  the  ultimate 
settlement  of  the  case.  There  are,  however,  a  few  cases  to  which 
attention  may  be  called,  and  the  most  important  of  these  is  that 
of  Harrison  v.  Alliance  Assurance  Company  1903  1  K.E.  184, 
when  can  the  which  lays  down  the  conditions  on  which  a  company 
he%c£dmiSo73      can  pay  into  Court,  as  distinguished  from  its  liability 

Court  ?  .       .  -lTi- 

to  costs  it  it  does  so  improperly.  In  this  case  the 
policy  had  been  assigned,  upon  certain  trusts,  to  trustees,  of 
whom  the  plaintiff  was  the  last  survivor.  Many  years  previous 
to  assured's  death  the  policy  had  been  lost,  and  notice  of  this 
had  been  given  to  the  assurance  company.  On  the  death 
of  the  assured,  the  company  offered  to  pay  the  policy  moneys 
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to  the  plaintiff  on    being-   furnished  with  a  suitable  indemnity, 
but  the  parties  were  unable  to  agree  as  to  its  terms.     The  plaintiff 
having  commenced  an  action  for  the  amount  due,  the  defendants 
applied  for  leave  to  pay  the  money  into  Court  under  the  Act  of  1890. 
This  leave  was  granted  by  the  Judge  at  Chambers,  and  on  appeal, 
was   confirmed    by   the    Court   of   Appeal.       Collins,    M.R.,    in 
delivering  judgment  in  favour  of  the   assurance   company,  after 
pointing  out   that   the   plaintiff's   title   could  not  be  said  to  be 
absolutely  free  from  doubt,  and   that  the   Act  was  passed  for  the 
purpose  of  meeting  the  case  of  such  doubts,  said  :  "  It  must  be 
"  borne  in  mind  that  the  defendants,  in  seeking  the  protection  of 
"  the  Act,  do  so  at  the  risk  of  having  to  pay  any  costs  to  which 
"  the  plaintiff  may,  in  consequence,  be   put  if  their  own  attitude 
"  has  been  in   any  way  unreasonable.       If  the  plaintiff's  title  to 
"  the  policy  money  be   as  clear   as  his  counsel  alleges  it   to  be, 
"  then,  no  doubt,  such  order  will  hereafter   be  made  against  the 
iC  defendants  with  regard  to  the  plaintiff's  costs,  as  justice  to  him 
"  may  require."       This  case  seems  to    be    considered    in  some 
quarters  as  an  authority  for  the  proposition  that  the  policy  moneys 
can   safely   be   paid  into  Court  when  the    policy    is    lost   and  a 
satisfactory  indemnity   is  not   furnished.     As  a  matter  of  fact,  it 
is  nothing  of  the  kind.     What,  apparently,  the  case  really  decides 
is,  that  on  an  application  for  leave  to  pay  into  Court,  the  question 
of  the  reasonableness  or  otherwise  of  the  grounds  on  which  such 
payment  is  proposed  will  not  be  considered,  and  that,  given  any 
jirimd  facie  evidence  of  a  doubt  as  to  the   title,  the  only  question 
that  will  then  be  considered  is  as  to  whether  the  provisions  of  the 
Act  have  been  complied  with,  by   the   directors  of  the  company 
stating  that,  in  their  opinion,  no  sufficient  discharge  can  otherwise 
be  obtained.     The  question  as  to  whether  the  money  was  properly 
paid  into  Court  will  be  considered   when   application   is   made  for 
the  money  to  be  paid  out.     This  view  seems  quite  in  accord  with 
the  preamble  to  the  original  Bill  on  which  the   Act   was  founded, 
and  which    states   that   there   appears   to  be    "  no    objection   in 
"  principle    to    empowering    life   assurance    companies    to    pay 
"  policy  moneys  into  Court  in  cases   of  doubt  and  difficulty,  of 
"  course  at   their  own   risk   as   to  payment   of   costs  should  the 
"  proceedings  be  deemed  by  the  Court  to  have  been  unreasonable." 
Asa  matter  of  fact,  when  the  case  of  Harrison  v.  Alliance  Assurance 
Company  came  before  the  Master  in  the  Chancery  Division    for 
the    payment    of    the    money     out     of    Court,    the    assurance 
company    was  ordered  to   pay  the   plaintiff's    costs,   and  on  the 
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matter  being  referred  to  Mr.  Justice  Buckley,  at  the  instance  of 
the  company,  he  confirmed  this  order.  In  connection  with  this 
case,  reference  was  made  to  the  apparently  unreported  case  of  In 
re  Policies  on  the  life  of  John  Rampling  Neale  "Ward,  which  came 
before  Cozens-Hardy,  J.,  on  6  August  1901,  and  in  which  the 
facts  were  somewhat  similar.  Here,  however,  the  assurance 
company  was  more  fortunate  as  to  their  costs,  which  were 
ordered  to  be  paid  out  of  the  fund. 

Two  reported  cases,  in  which  the  policy  moneys  were  paid 
into  Court  have  already  been  referred  to  in  connection  with 
settlement  policies,  namely,  those  of  In  re  Lavender's  Policy  and 
In  re  a  Policv  of  the  Scottish  Equitable  Life  Assurance  Society. 
In  neither  of  these  cases,  however,  does  any  dispute  appear  to 
have  arisen  as  to  the  reasonableness,  or  otherwise,  of  paying  the 
amount  into  Court ;  and  they  therefore  throw  no  light  on  the 
question  as  to  when  an  assurance  company  can  properly  do  so. 
There  are,  however,  two  unreported  cases,  both  decided  in  Ireland, 
which  throw  some  light  on  this  point.  The  first  of  these  is  that 
of  Hawthorne  v.  Thomson,  or,  rather,  this  case  and  three  others, 
in  all  of  which  the  same  plaintiff  appears,  and  in  which  the 
defendants  were  certain  Scottish  assurance  companies.  The 
cases  were  heard  in  the  King's  Bench  Court,  in  Dublin,  in  1901, 
and  the  facts  were  as  follows  :  The  assured  in  1895  assigned 
certain  policies  in  trust  for  the  benefit  of  his  wife  and  two 
daughters.  His  wife  pre-deceased  him  and  he  married  again.  In 
1900  he  made  his  will,  appointing  his  second  wife  and  another 
person  executors.  The  second  wife  alone  took  out  probate,  and 
her  solicitor  thereupon  wrote  to  the  assurance  companies,  informing 
them  that  the  assured  had  burned  the  assignment  with  the 
intention  of  revoking  it,  and  accordingly  she  claimed  the  policy 
moneys.  The  assignees  also  claimed  payment  under  the  assign- 
ment, of  which  notice  had  been  given  to  the  companies.  In 
these  circumstances  all  the  companies  applied  for  leave  to  pay  the 
moneys  into  Court,  less  the  cost  of  doing  so.  The  Court  made  an 
order  for  the  moneys  to  be  paid  into  Court,  the  question  of 
payment  of  costs  being  reserved.  I  understand,  however,  that 
the  matter  of  costs  was  settled  privately  between  the  parties,  and 
it  did  not  therefore  come  before  the  Court  again. 

The  second  case  is  the  recent  one  of  In  re  Alexander's  Life 
Policy,  decided  by  the  Master  of  the  Rolls,  in  Dublin,  on 
19  June  1906.  Here  the  assured  on  17  November  1905 
instructed  his  solicitor  to  draw  up  a  deed  of  assignment  in  respect 
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of  a  policy  on  his  own  life,  and  on  23  November  following  the 
deed  was  executed  by  him.  On  the  next  day  he  was  certified  to 
be  of  unsound  mind,  and  two  days  later  he  was  removed  to  an 
asylum,  where  he  remained  until  8  January  1906,  when  he  died 
of  general  paralysis  of  the  insane.  In  view  of  the  doubt  as  to  the 
condition  of  the  assured' s  mind  when  he  executed  the  deed,  the 
assurance  company  paid  the  policy  moneys  into  Court.  The 
Master  of  the  Rolls  came  to  the  conchxsion,  on  the  evidence,  that 
the  assured  was  of  sound  mind  when  he  executed  the  deed,  and 
therefore  found  in  favour  of  it;  but  he  held  that,  having  regard 
to  the  circumstances  of  extraordinary  suspicion  in  the  case,  the 
company  were  quite  justified  in  paying  into  Court.  He  pointed 
out  that  the  Act  of  1896  was  passed  for  the  protection  of 
assurance  companies,  and  said  that  if  the  company  pressed  for 
their  costs  of  appearance  he  would  allow  them. 

Friendly  Societies  and  Industrial   Assurance  Companies. 

The  most  important  case  to  be  referred  to  under  this  head,  and 
indeed,  in  some  respects,  one  of  the  most  important  cases  noticed 
in  the  whole  of  this  paper,  is  that  of  Cowling  v.  Topping  1906 
1  K.B.  466.  The  facts  of  the  case  were  as  follows : 
everting"16  A  dispute  arose  between  a  claimant  under  an 
industrial  industrial  assurance  policy  exceeding  £20  in  amount, 

Assurance  ±  •/  o  j 

i8°96.panies Act'  aud  the  assurance  company  issuing  it;  and  the  matter 
was  taken  before  a  court  of  summary  jurisdiction 
under  the  provisions  of  section  7  of  the  Collecting  Societies  and 
Industrial  Assurance  Companies  Act,  1896.  This  Court  decided 
against  the  assurance  company,  and  the  latter  appealed  to  a 
Divisional  Court,  on  the  ground  that  owing  to  the  assurance 
in  question  not  being  for  less  than  £20,  the  court  of  summary 
jurisdiction  was  not  competent  to  try  the  case.  By  section  1, 
subsection  (b)  of  the  Act,  an  industrial  assurance  company,  within 
the  meaning  of  the  Act,  is  one  that,  inter  alia,  grants  assurances 
on  any  one  life  for  a  less  sum  than  £20.  The  Divisional  Court 
upheld  the  objection  as  to  jurisdiction,  and  Lord  Alverstone,  C.J., 
in  delivering  judgment  in  favour  of  the  assurance  company,  said  : 
"  It  is,  I  think  plain,  from  a  consideration  of  a  long  course  of 
*'  legislation  upon  kindred  subjects,  that  the  intention  of  the 
•'  Legislature,  in  conferring  this  jurisdiction,  was  to  confine  it  to 
"  claims  on  policies  for  small  amounts,  that  is  to  policies  for 
"  amounts  under  £20.  The  analogy  of  other  statutes  shows 
"  that  a  limit  is  always  imposed  upon  jurisdiction  of  this  nature. 
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"  The  language  of  section  1  (b)  of  the  Act  under  consideration  is 
"  to  apply  to  every  body  of  persons,  corporate  or  unincorporated 
"  '  granting  assurances  on  any  one  life  for  a  less  sum  than  twenty 
"  '  pounds.'  ...  I  prefer  the  construction  of  the  section  which 
"  confines  this  jurisdiction  to  claims  in  respect  of  policies 
"  originally  granted  for  a  less  sum  than  .€20.  A  question  may 
"  arise  as  to  whether  societies  which  grant  policies  for  £20  and 
"  higher  amounts  are  not  altogether  outside  this  jurisdiction,  but 
"  it  does  not  arise  in  the  present  case;  and  I  am  of  opinion, 
"  whatever  view  may  be  taken  of  that  question  when  it  is  ripe 
"  for  decision,  that  this  jurisdiction  is,  at  any  rate,  limited  to 
"  policies  for  sums  less  than  £20."  No  doubt  this  decision, 
as  far  as  what  it  nominally  decided  is  concerned,  was  in 
accordance  with  convenience  and  reason,  as  it  certainly  seems 
anomalous  that  a  court  of  summary  jurisdiction  should  be  called 
upon  to  decide  questions  relating  to  policies  assuring  several 
hundreds  of  pounds ;  and  this  might  easily  happen  had  the 
decision  been  different,  since  policies  of  such  amounts  are  not 
infrequently  issued  by  all  industrial  assurance  companies. 
Unfortunately,  however,  the  only  way  of  effecting  this  desirable 
end  was  by  so  interpreting  the  definition  clause  as  to  exclude 
policies  of  £20  and  over  from  the  definition  of  industrial 
assurance,  and  thereby  exclude  all  such  policies,  not  only  from  the 
operation  of  section  7,  but  also,  apparently,  from  the  operation  of 
the  whole  Act,  since,  as  far  as  I  can  see,  in  no  case  is  a  company 
that  does  not  come  within  the  definition  as  to  amount  of 
assurance,  brought  within  the  Act  at  all.  The  real  effect  of  the 
decision  appears,  therefore,  to  be,  as  far  as  all  policies  of  £20  and 
over  are  concerned,  to  nullify  the  Act  of  1896  altogether,  so  that 
all  the  provisions  as  to  notice  before  lapsing  policies  on  account  of 
non-payment  of  premiums,  notice  on  transfer,  &c.,  have  no 
application  to  such  policies,  which  constitute  a  considerable 
portion  of  the  business  of  these  companies.  It  seems  not 
improbable,  from  the  words  of  Lord  Alverstone,  that  had  the 
question  been  before  him  as  to  whether  a  company  issuing  policies 
for  £20  and  over  came  within  the  terms  of  section  1  (b)  even  in 
respect  of  policies  for  less  than  £20,  he  would  have  held  that  it 
did  not.  In  that  case,  since  every  industrial  assurance  company 
issues  policies  of  £20  and  over,  the  whole  Act,  including  the 
special  provisions  as  to  assurances  on  the  lives  of  children, 
would  in  effect  be  nullified,  as  regards  all  industrial  assurance 
•companies,  and  such  companies  would  stand  on  precisely  the  same 
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tooting  as  ordinary  assurance  companies  in  all  respects.  In  view 
of  these  facts,  it  is  difficult  to  believe  that  the  Court,  in  deciding 
as  it  did,  realized  the  far-reaching  effect  of  its  decision  •  and,  with 
great  respect,  it  is  submitted  that  in  spite  of  the  inconvenient 
results  in  connection  with  section  7,  the  more  reasonable  view 
was  that  advanced  by  the  counsel  for  the  claimant,  and  which  was 
admitted  by  Lord  Alverstoneto  be  an  interpretation  which  section 
1  (b)  would  fairly  bear,  namely,  that  a  company  which,  among  its 
policies,  issues  some  for  less  than  £20,  and  complies  with  the 
other  conditions  of  section  1,  is  an  industrial  assurance 
company  in  respect  of  all  its  policies,  whether  they  exceed  £20 
in  amount  or  not. 

The  other  cases  to  which  I  have  to  refer  under  this 

Nomination 

suDsreeqTu°ekntd  by  head,  deal  with  questions  relating  to  the  nomination 
and  assignment  of  friendly  society  policies.  The  first 
case  is  that  of  Bennett  r.  Slater  1899  1  Q.B.  45.  Here  the 
assured  under  a  policy  of  assurance  effected  with  a  registered 
friendly  society,  made  a  nomination  in  favour  of  the  plaintiff,  in 
accordance  with  the  provisions  of  the  Friendly  Societies  Acts. 
Subsequently  he  made  a  will,  appointing  the  defendants  executors, 
and  disposing  of  his  property  otherwise.  The  total  amount 
payable  under  the  policy  exceeded  £100,  the  amount  which  could 
be  nominated  under  the  Acts.  The  executors  contended  (1)  that 
the  nomination  was  invalid  by  reason  of  the  amount  of  the 
policy,  and  (2)  that  it  was  revoked  by  the  subsequent  will. 
Judgment  was  given  in  favour  of  the  executors  in  the  first 
instance,  but  on  appeal,  this  was  reversed  by  the  Court  of  Appeal, 
and  judgment  given  for  the  nominee.  A.  L.  Smith,  L.J., 
said:  "  The  effect  of  the  .  .  .  Act  .  .  .  is,  in  my  opinion,  that  if 
"  the  amount  does  not  exceed  £100,  the  society  is,  on  satisfactory 
"  proof  of  the  death  of  the  nominator,  without  more,  to  pay  that 
"  amount  to  the  nominee,  thus  avoiding  the  necessity  for 
"  administration  ;  but  if  the  total  amount  exceeds  £100,  then 
"  only  £100  can  be  paid  to  the  nominee,  and  with  regard  to  the 
"  excess  over  that  amount,  the  general  law  would  apply.  .  . 
"  The  second  contention  for  the  defendants  was  that  the  nomination 
"  was  revoked  by  the  will.  .  .  The  subsection  prescribes 
''  a  special  manner  in  Avhich  the  nomination  may  be  made,  and  a 
iC  special  manner  in  which  it  may  be  revoked  ;  and  it  appears 
"  to  me  that  upon  the  true  construction  of  the  enactment,  as  a 
"  nomination  can  only  be  made  in  the  prescribed  manner,  so  it 
"  can  only  be  revoked  in  the  prescribed  manner." 
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The  next  case,  dealing-  both  with  nomination  and 
friendly  society    assignment,    is    that    of    Caddick  v.    Hi  eh  ton    1899 

policy.  °  '  *- 

80  L.T.  527.  Here  a  policy,  issued  by  a  registered 
friendly  society,  was  assigned  to  a  certain  person,  and 
subsequently  a  nomination  was  made  in  his  favour.  He 
pre-deceased  the  assured,  and  on  a  dispute  arising  as  to  the  title 
to  the  policy  moneys,  it  was  held  by  Phillimore,  J.,  that  such 
policies  were  not  assignable,  but  that  the  executor  of  the  deceased 
nominee  was  entitled,  on  the  ground  that  a  nomination  is  nut 
revoked  by  the  death  of  the  nominee,  and  that  therefore  the 
nomination  never  having  been  revoked,  the  executor  was  entitled 
to  stand  in  the  position  of  the  nominee  and  receive  the  policy 


Effect  of 
nomination 


The  result  of  these  two  cases,  as  far  as  a  nomination 
is  concerned,  seems  to  be  to  decide  that  the  effect  of 
a  nomination  is  that  of  a  voluntary  revocable  assignment,  but 
one  revocable  only  in  a  certain  way.  The  situation  is  perhaps 
best  summed  up  in  the  words  of  Homer,  L.J.,  in  a  subsequent 
case  referred  to  below  {In  re  Griffin),  when  he  said:  "It  may 
"  well  be  that  when  such  questions  (competition  between  nominee 
"  and  assignee)  .  .  .  come  to  be  considered,  that  it  may  be  held 
"  that  these  nominees  are  really  only  in  the  nature  of  assigns  — 
"  assigns  claiming  under  what  is  equivalent  to  an  assignment 
"  which  is  revocable  in  a  particular  way,  or  that  they  are  in 
"  the  position  only  of  assigns  whose  position,  unless  that  position 
"  is  revoked,  is  conclusive  as  between  them  and  the  society/' 

The  decision  in  the  case  of  Caddick  v.  Highton,  as  to  friendly 
society  policies  not  being  assignable  otherwise  than  by  nomination, 
was  followed  by  Kekewich,  J.,  in  the  case  of  In  re  Redman  1901 
2  Ch.  471,  as  a  matter  of  course,  and  no  further  light  was  thrown 
upon  the  subject  until  the  decision  in  the  case  of  In  re  Griffin 
1902  1  Ch.  135.  Here  the  policy  was  issued  by  a  registered 
friendly  society  and  assigned  by  the  assured,  who  never  made  a 
nomination  in  respect  of  it.  In  a  dispute  between  the  assignee 
and  the  administratrix  of  the  assured,  Joyce,  J.,  considering  that 
he  was  bound  to  follow  the  previous  decisions  referred  to  above, 
decided  in  favour  of  the  administratrix,  on  the  ground  that  such 
policies  were  not  assignable  except  by  means  of  a  nomination. 
On  appeal,  however,  this  decision  was  reversed,  the  Court  of 
Friendly  society  Appeal  holding  that  the  power  of  nomination  conferred 
bfas^we*0  by  the  Friendly  Societies  Acts  was  in  addition  to,  and 
not     in     substitution     for,    the    ordinary    power    of 
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assignment.  Romer,  L.J.,  in  delivering  judgment  in  favour  of 
the  assignee,  said  :  "  The  policy  moneys  in  question  are  prima 
"facie  assignable.  To  make  them  non-assignable,  you  must  find 
"  some  legislative  enactment  to  that  effect,  either  express  or 
"  arising  by  necessary  implication.  I  can  only  say,  after 
ce  considering  the  various  Acts  to  which  our  attention  has  been 
"  called,  that   I  can  find  no  such  legislative  enactment." 

Stamps. 

The  first  point  under  this  head  to  which  I  wish  to 
se!£reacurrent     call  attention,  is  that  of  the  stamping  of  mortgages  to 

accounts.  « .       .      ■  *"     *" 

secure  current  accounts  where  no  limit  is  fixed  to  the 
amount  secured.  Such  mortgages  are  of  common  occurrence  in 
practice,  since  nearly  all  mortgages  to  banks  are  in  this  form. 
I  referred  to  this  matter  in  my  previous  paper,  but  in  view 
of  the  present  practice  of  the  Inland  Revenue  authorities 
with  regard  to  such  mortgages,  my  previous  remarks  require 
some  modification.  I  there  stated,  on  the  authority  of  Alpe's  "  Law 
of  Stamp  Duties  ",  that  such  a  mortgage  is  sufficiently  stamped 
if  the  actual  amount  owing  when  the  security  is  enforced  does 
not  exceed  the  amount  for  which  the  deed  is  stamped,  even 
though  greater  amounts  have  been  owing  during  the  currency  of 
the  mortgage.  Apparently  this  view  is  not  now  accepted  by  the 
Inland  Revenue  authorities,  and  I  am  indebted  to  Dr.  A.  E. 
Sprague  for  information  as  to  their  present  attitude,  as  contained 
in  a  letter  from  them  dated  8  June  1904.  From  that  letter,  it 
appears  that  the  Board  of  Inland  Revenue  consider  that  an 
assurance  company,  when  called  upon  to  pay  under  such  a  deed 
an  amount  not  exceeding  that  covered  by  the  stamping,  can 
safely  make  such  payment  without  any  enquiries  as  to  the 
amount  owing  under  the  mortgage,  and  are,  indeed,  bound  to  do 
so.  If,  however,  the  amount  payable  under  the  policy  exceeds 
that  covered  by  the  stamping,  payment  of  such  larger  amount 
cannot  safely  be  made  until  the  assurance  company  is  satisfied 
that  the  highest  amount  at  any  time  secured  under  the  deed 
during  its  currency,  does  not  exceed  that  for  which  it  is 
stamped,  or  until  the  stamping  of  the  deed  has  been  increased 
to  cover  the  amount  of  the  policy  moneys.  Apparently,  however, 
even  where  the  amount  payable  under  the  policy  exceeds  that 
covered  by  the  stamping,  payment  up  to  the  amount  so  covered 
can  safely  be  made.  It  sometimes  happens  in  such  cases  that 
the   bank   is    prepared    to    accept    payment  of   the    amount    so 
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covered,  and  to  renounce  any  claim  it  may  have  to  the  balance  in 
favour  of  the  legal  personal  representatives  of  the  assured.  There 
does  not  appear  to  be  any  objection  to  this  course  being  followed 
in  such  circumstances,  the  two  amounts  being  paid  to  the  bank  and 
assured's  representatives  respectively.  A  case  which 
m'^ni«coant  sometimes  presents  itself  in  connection  with  such 
ofdifferent         mortgages,  and  which  is  not  free  from  difficulty,   is 

companies.  -     ~       '  • 

where  the  deed  includes  policies  of  different  companies, 
and  payment  is  claimed  from  one  of  the  companies,  of  an  amount 
within  that  covered  by  the  stamping,  although  the  sums  due 
under  all  the  policies  together  will  apparently  exceed  that 
amount.  It  would  seem  that  the  proper  course  in  such  a  case  is 
for  the  assurance  company  from  whom  payment  is  required,  to 
call  upon  the  bank  to  show  that  either  the  total  amount  claimed 
under  the  security,  or  the  highest  amount  at  any  time  due  under 
it,  does  not  exceed  that  covered  by  the  stamping.  I  believe, 
however,  that  many  companies  in  such  circumstances  will  pay  the 
amount  due  under  their  policy,  if  that  amount  is  within  the 
stamping  of  the  deed  ;  and  indeed,  they  would  be  placed  in  a 
position  of  some  difficulty  if  they  refused,  seeing  that  as  far  a^ 
the  claim  made  against  them  is  concerned,  the  deed  is  apparently 
in  order. 

Turning  to  the  case  of  ordinary  mortgages  for  a 
«ith hither11106  definite  amount,  when  a  further  advance  is  made,  and 

security.  •         1  1  •  l  ... 

other  property  is  brought  into  the  security,  it  is 
common  to  carry  out  the  transaction  in  the  form  of  a  mortgage 
of  the  new  property  in  consideration  of  the  further  advance,  and 
also  to  make  the  new  property  further  security  for  the  original 
advance,  so  that  the  new  property  cannot  be  redeemed  without 
repayment  of  both  the  original  and  further  advance.  Such  a 
deed,  however,  only  attracts  mortgage  duty  in  respect  of  the 
further  advance,  and  does  not  require  any  further  stamp  in  respect 
of  the  further  security  for  the  original  advance,  provided  the  first 
mortgage  deed  is  properly  stamped.  This  is  provided  for  under 
section  87,  subsection  3,  of  the  Stamp  Act,  1891.  The  words 
of  tliis  subsection  are  not  very  clear,  but  there  is  no  doubt  that 
their  meaning  is  as  stated  above,  and  this  has  been  confirmed  by 
adjudications  on  such  deeds  which  have  come  before  me. 

Mortgage  deeds  occasionally  contain  covenants  and 
powe?^?ntSned  powers     other    than     those     immediately    connected 

in  mortgage  deed.        .  ..."  ., 

with  the  subject  ot  the  mortgage,  and  the  question  then 
arises  as  to  whether  such  covenants  and  powers  are  so  far  accessory 
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to  the  leading  object  as  to  be  covered  by  the  ordinary  mortgage 
stamp  ;  or  whether  they  are  so  far  independent  as  to  attract 
additional  duty  as  covenants  or  powers.  It  is  of  course 
impossible  here  to  describe  and  classify  the  various  powers  and 
covenants  which  may  be  included  in  a  mortgage  deed,  but  two 
illustrations,  one  of  either  class,  may  be  mentioned.  A  power  of 
attorney,  empowering  the  mortgagee,  on  a  sale  of  the  premises,  to 
sign  or  execute  any  deed  necessary,  on  behalf  of  the  mortgagor, 
has  been  held  not  to  attract  any  additional  duty,  the  deed  being 
sufficiently  stamped  with  the  ordinary  mortgage  duty.  On  the 
other  hand,  a  mortgage  of  a  public-house  containing  a  covenant 
on  the  part  of  the  mortgagor  to  purchase  beer,  &c,  exclusively 
from  the  mortgagee,  has  been  held  to  attract  a  duty  of  10s.  in 
respect  of  the  covenant,  in  addition  to  the  ordinary  mortgage 
dutv.  I  ought,  perhaps,  to  mention,  however,  that  since  I  first 
wrote  the  above  statement,  a  case  has  come  under  my  notice 
in  which  the  security  consisted  of  a  policy  of  assurance,  and 
there  was  added  a  similar  covenant  to  that  referred  to,  by  which 
the  mortgagor,  who  was  a  publican,  covenanted  to  obtain  his  trade 
supplies  from  the  mortgagee,  who  was  a  brewer.  Nevertheless,  on 
the  deed  being  submitted  to  the  Inland  Revenue  authorities  for 
adjudication,  it  was  adjudged  to  be  properly  stamped,  although 
only  bearing  the  ad  valorem  mortgage  duty.  It  is  a  little  difficult 
to  say,  therefore,  whether  they  have  changed  their  practice 
in  regard  to  this  particular  covenant,  or  whether  the  new 
adjudication  is  an  illustration  of  the  fact  that  even  the  Commis- 
sioners of  Inland  Revenue  are  not  exempt  from  that  liability  to 
error  which  is  supposed  to  characterize  the  whole  human  race. 

Perhaps,  to  this  last-mentioned  cause,  may  be 
u-St^tan         attributed   another    peculiar   decision  on  the   subject 

bankruptcy.  .  l  .  ■* 

of  stamping,  to  which  my  attention  was  recently 
called.  Under  section  144  of  the  Bankruptcy  Act,  1883,  certain 
exemptions  from  stamp  duty  are  given.  It  is  not  necessary  to 
•rive  them  in  detail,  but  it  may  be  said  that  the  object  of  the 
exemptions  appears  to  be  to  save  expense  to  the  bankrupt's  estate  ; 
and,  therefore,  such  deeds  and  documents  as  would  have  to  be 
stamped  at  the  expense  of  the  estate  are,  in  general,  exempt.  It 
is,  however,  expressly  stated  in  Alpe's  "  Law  of  Stamp  Duties  " 
that  a  conveyance  upon  sale  by  the  trustee,  of  all  or  any  part  of 
the  estate  of  a  bankrupt,  is  liable  to  ad  valorem  conveyance  duty  ; 
and  this  is  evidently  so,  since  the  cost  of  stamping  such  a 
document  will  fall  on  the  purchaser,  and  not  on  the  bankrupt's 
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estate.  Nevertheless,  when,  a  short  time  ago,  a  deed  by  which 
the  trustee  in  bankruptcy  assigned  a  policy  on  the  bankrupt's 
life  to  the  bankrupt,  was  objected  to  on  the  ground  that  it  was 
unstamped,  a  letter  from  the  Inland  Revenue  authorities  was 
produced,  stating  that  they  considered  the  assignment  in  question 
to  be  within  the  exemption  conferred  by  section  144  of  the 
Bankruptcy  Act,  1883,  and  that  it  did  not  therefore  require 
stamping. 
collateral  It   sometimes  happens   that   a  mortgage  is  produced 

security  where  .  IJ  . 

^™|jr  purporting  to  be  by  way  of  collateral  security  and 
promissory  note.  stampe(i  at  the  collateral  rate,  and  when  the 
alternative  is  offered  of  having  the  denoting  stamp  affixed  in 
accordance  with  the  provisions  of  section  11  of  the  Stamp  Act, 
1891,  or  of  producing  the  primary  security,  the  latter  is  produced, 
and  proves  to  be  only  a  promissory  note.  It  is  difficult  to 
believe,  in  view  of  the  difference  between  the  duty  on  a 
mortgage  and  that  on  a  promissory  note,  that  any  real  doubt 
could  exist  as  to  the  insufficiency  of  the  collateral  duty  in  such  a 
case;  but  I  have  more  than  once  seen  it  contended  that  the 
collateral  rate  was  applicable  in  these  circumstances.  It  may, 
therefore,  be  worth  while  to  point  out  that  in  a  case  recently 
submitted  to  the  Inland  Revenue  Commissioners  for  adjudication 
on  this  point,  they  held  that  the  collateral  duty  was  insufficient, 
and  that  the  deed  must  be  stamped  with  the  full  mortgage  duty. 
Occasionallv,  on  a  transfer  of  mortgage,  the  proviso 

Variation  of  ,  .  .  .  it 

^dliTtion  *or  redemption  is  varied,  and  some  difference  of 
opinion  has  existed  in  the  past  as  to  whether  such 
variation  operated  as  a  reconveyance,  and  attracted  reconveyance 
duty  in  addition  to  the  transfer  duty.  The  matter  came  before 
the  Court  in  the  case  of  Humphreys  v.  The  Commissioners  of 
Inland  Revenue  1900  (81  L.T.  199).  Here  a  mortgage, 
originally  for  £1100  had  been  paid  off  to  the  extent  of  £100, 
and  the  balance  was,  at  the  request  of  the  mortgagor,  assigned  to 
transferees,  and  the  mortgaged  property  was  conveyed  to  them, 
discharged  from  the  proviso  for  redemption  in  the  original 
mortgage,  but  subject  to  a  new  proviso  for  redemption  on 
payment  of  the  sum  of  £1000  and  interest.  The  Commissioners 
of  Inland  Revenue  assessed  the  duty  at  the  sum  of  10s.  6d.,  being 
5s.  in  respect  of  a  transfer  of  mortgage  for  £1000,  and  5s.  6d. 
in  respect  of  a  release  of  a  security  for  £1100.  On  appeal,  the 
Court  held  that  the  deed  was  a  transfer  of  the  mortgage  debt  for 
£1000  within  the   meaning  of  the  Stamp  Act,    1891,  and  was 
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liable  to  the  duty  on  such  transfer;  but  was  not  a  release  of  the 
£1100,  the  amount  secured  by  the  original  mortgage,  and  was, 
therefore,  not  liable  to  the  second  duty  assessed  upon  it  as  a 
release. 

One  other  point  in  reference  to  the  stamping  of 
bulletin!  5  mortgages  may  be  noted.     While  there  is  no  exemption 

societies.  .       . 

in  favour  of  a  building  society  incorporated  under  the 
Building  Societies  Act,  1874,  in  respect  of  its  mortgages,  there  is 
still  an  exemption  in  existence  in  respect  of  mortgages  to  benefit 
building  societies,  which  were  in  existence  before  the  passing  of 
the  Building  Societies  Act,  1874,  and  have  not  been  incorporated 
under  that  Act.  The  exemption,  however,  only  extends  to  a 
mortgage  by  a  member  of  such  a  society  for  securing  the 
repayment  to  the  society  of  an  amount  not  exceeding  .€500. 

Although  there  are  no  exemptions  in  favour  of  societies 
brb0uudfnagnces     incorporated  under  the  Building  Societies  Act,  1874, 

societies.  •  n  ,i  ,  • 

m  respect  ot  mortgages,  there  is  an  exemption  in 
respect  of  reconveyances,  as  can  be  seen  by  reference  to  the  case 
of  The  Old  Battersea  Building  Society  v.  The  Commissioners  of 
Inland  Revenue  1898  2  Q.B.  294.  This  was  a  case  of 
dispute  as  to  whether  a  reconveyance  by  a  society  incorporated 
under  the  Act  of  1874,  attracted  reconveyance  duty.  Bi- 
section 41  of  the  Act,  certain  exemptions  from  stamp  duty  are 
given.  By  section  42  it  is  provided  that  a  mortgage  to  such  a 
society  may  be  vacated  by  a  statutory  form  of  receipt,  without  any 
reconveyance.  For  the  society,  it  was  contended  that,  "  a 
"  reconveyance,  and  a  receipt  endorsed  on  the  mortgage,  are 
"  merely  alternative  forms  of  procedure,  and  the  latter  being 
"  admittedly  exempt  from  stamp  duty,  it  would  be  anomalous  if 
"  the  former  required  a  stamp  ;  the  liability  does  not  depend  upon 
"  the  alternative  adopted  in  a  particular  case.''  The  Court  held 
that  such  a  reconveyance  was  exempt  from  duty,  but  did  so  on 
somewhat  different  grounds  from  those  advanced  by  the  society. 
It  held  that,  by  reason  of  the  provisions  of  section  42,  the 
reconveyance  endorsed  on  the  mortgage  was  "  a  document 
"  authorized  to  be  signed,  made  or  produced  in  pursuance  of  the 
"  Act  or  by  the  rules  of  the  society  ",  within  the  meaning  of 
section  41,  and,  as  such,  was  exempt  from  reconveyance  duty. 

This   decision   apparently    extends  to   the    case    of   a 

Reconveyance  .  ip-ii  •,  ■  1 

by  registered       registered  friendly  society,  since  the  exemptions  given 

friendly  ~  J  J '  re 

society.  yj  t^  niatter  of  stamping,  and  the  power  to   vacate   a 

mortgage  by  means  of  a  statutory  form  of  receipt,  conferred  by 
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the  Friendly  Societies  Act,  1896,  are  almost  identical  with  those 
conferred  upon  building  societies  by  the  Building  Societies 
Act,  1874. 

It  is  important  to  note  the  grounds  on  which  the  above 
decision  is  based,  and  to  observe  that  even  the  statutory  form  of 
receipt  is  apparently  exempt  from  stamping,  not  on  the  ground 
that  it  is  endorsed  upon  a  duly  stamped  deed,  but  on  the  ground 
that  it  comes  within  the  description  of  a  document  executed  in 
pursuance  of  the  Act,  and  is  therefore  exempt  under  the  special 
exemptions  conferred  by  the  Acts  on  such  documents.  If  it  were 
otherwise,  the  decision  might  be  extended  to  the  case  of  societies 
registered  under  the  Industrial  and  Provident  Societies 

Discharge  of  ,  _„  l   •     i        1  i  1  1      ■ 

mortgage  when    Act,  189o,  which  also  have  the  power  to   vacate  their 

the  society  is  '  '  r 

thfiindru^Hailer  mortgages  by  means   of  a   statutory  form  of  receipt 

and  Provident         1         •  .1  a?      .  <•  •  •    i 

societies' Act,  having  the  effect  or  a  reconveyance.  A  special 
exemption  from  stamp  duty  in  favour  of  the  statutory 
form  of  receipt,  in  the  case  of  mortgages  of  such  societies  in 
Scotland,  is  given  by  section  44,  subsection  5,  of  the  last- 
named  Act,  but  with  this  exception,  there  appear  to  be  no 
exemptions  from  stamp  duty,  even  the  statutory  form  of 
discharge  given  by  such  a  society  being  apparently  liable  to 
reconveyance  duty.  That  this  is  so  may  be  inferred  from  the 
decision    in    the    case    of   Firth  &   Sons,  Limited,  v. 

Receipt  endorsed 

on  duty  stamped  The  Commissioners  of  Inland  Revenue  1904  2  K.B. 

deed. 

205.  Here,  on  a  deed  securing  certain  redeemable 
debenture  stock,  a  receipt  was  endorsed  by  the  trustees, 
acknowledging  that  all  the  debenture  stock  and  interest  had  been 
"  redeemed,  paid  off,  and  satisfied/'  The  Commissioners 
contended  that  this  was  liable  to  reconveyance  duty  as  a 
discharge,  but  on  appeal,  judgment  was  given  against  them  by 
Channell,  J.,  who  pointed  out  that  the  characteristic  of  all 
documents  coming  under  the  general  head  of  "  Reconveyance  ", 
was  that  they  operated  to  put  an  end  to  some  existing  security. 
He  went  on  to  say  :  "The  document  in  question,  I  think,  has 
"  not  any  force  as  an  instrument  putting  an  end,  either  to  any 
"  obligation  or  to  any  security.  It  is  merely  evidence  that  the 
"  obligation  or  security  no  longer  is  in  effective  existence,  and  it 
"  comes,  therefore,  quite  clearly  under  the  heading  '  Receipt.' 
"  .  .  .  I  construe  the  word  '  discharge  ',  in  reference  to  the  other 
"  documents  with  which  it  is  associated  (in  the  Stamp  Act,  1891), 
"  and  I  think,  therefore,  that  it  means  ...  a  document  which 
"  in  itself  actually  discharges  the  obligation."     He  therefore  held 
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that  the  receipt  in  question  was  not  properly  described  as  a 
discharge,  and  thus,  in  any  case,  only  attracted  receipt  duty. 
As  however  it  was  endorsed  on  a  duly  stamped  instrument, 
it  did  not,  in  this  instance,  require  to  be  stamped  at  all.  It 
seems  evident  from  the  grounds  on  which  this  judgment  is 
based,  that  a  receipt  operating  as  a  reconveyance  attracts 
reconveyance  duty,  whether  endorsed  on  a  duly  stamped  deed 
or  not,  in  the  absence  of  any  statutory  exemption ;  and  that  the 
statutory  form  of  receipt  in  the  case  of  societies  registered  under 
the  Industrial  and  Provident  Societies  Act,  1893,  requires 
therefore  to  be  stamped  with  such  duty. 

If  the  holder  of  a  policy  assigns  it,  and  by  one  or  more 
has  been  subsequent  assignments   it  becomes  revested  in  such 

reassigned,  can  . 

stamping  be  holder,  the  question  has  been  discussed  as  to  whether 
all  or  any  of  such  deeds  may  be  passed  as  in  order, 
although  unstamped  or  insufficiently  stamped.  It  was  pointed 
out  in  my  previous  paper,  on  the  authority  of  Alpe's  "  Law  of 
"  Stamp  Duties  ",  that  the  Inland  Revenue  authorities  did  not 
regard  such  deeds  as  coming  within  the  provisions  of  section  118 
of  the  Stamp  Act,  1891,  provided  they  were  executed  before  16 
May  1888.  This  concession  has  now  been  extended  to  all  such 
deeds  whenever  executed,  and  it  is  stated  in  Alpe's  "  Law  of 
"  Stamp  Duties  ",  1905, 10th  edition,  page  198,  that  "  In  practice 
"  insurance  companies  are  only  required  to  insist  upon  the 
"  payment  of  duty  upon  assignments  where  such  assignments  are 
"  necessary  links  in  the  assignee's  title ;  in  cases  where  there  is 
"  an  assignment  from,  and  back  again  to,  the  original  insurers  or 
"  any  assignee,  it  is  considered  that  the  claimant  does  not  claim 
"  under  such  assignments,  inasmuch  as  they  merely  record  a 
"  transaction  which  is  completed  and  closed."  This  is  confirmed 
by  the  statement  in  Highmore's  "  Stamp  Laws ",  1902,  2nd 
edition,  page  212,  where  it  is  stated,  in  reference  to  section 
118,  that  "  the  provision  is  not  regarded  as  extending  to  an 
"  assignment  of  a  policy  followed  by  a  reassignment  to  the 
"  assured  prior  to  the  commencement  of  any  transaction  which 
"  forms  part  of  the  title  of  the  claimant."  It  will  be  noted  that 
the  concession  does  not  merely  extend  to  the  case  of  a 
mortgage  and  reassignment,  but  apparently  extends  to  deeds  of 
any  nature,  and  to  any  number  of  such  deeds,  provided  they  have 
the  effect  of  revesting  the  policy  in  the  original  assignor,  and 
thus  form  what  may  be  termed  a  closed  loop  in  the  chain  of 
title. 
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It  is  important  to  bear  in  mind  that  the  concession  referred 
to  above  only  represents  the  present  practice  of  the  Inland 
Revenue  authorities,  and  does  not  profess  to  be  based  on 
a  strict  interpretation  of  section  118.  If,  therefore,  they  should 
alter  their  practice  in  this  respect,  a  contingency  by  no  means 
beyond  the  bounds  of  possibility,  deeds  which  can  now  be  passed 
as  being  in  order  may  have  to  be  regarded  as  not  in  order  when 
dealt  with  at  some  future  date.  For  this  reason,  apart  from  the 
question  as  to  whether  such  deeds  would  be  admissible  as 
evidence  when  unstamped  or  insufficiently  stamped,  many  would 
still  insist  on  such  deeds  being  put  in  order  as  to  stamping 
where  the  transaction  was  not  a  final  one  in  respect  of  the 
policy.  It  may,  therefore,  be  well  to  point  out  another  matter 
in  connection  with  the  stamping  of  reassignments  which  not 
infrequently  occurs  in  practice.  If  part  of  the  mortgage  debt  is 
paid  off,  and   in   consideration  thereof  a   part  of  the 

Reconveyance 

on  repayment  of  niortarasred   property  is  reconveved,  such  reconveyance 

part  of  mortgage  oorr.  •■'  » 

is  often  stamped  only  with  reconveyance  duty  in 
respect  of  the  amount  paid  off.  This,  however,  is  incorrect,  as  can 
be  seen  by  reference  to  the  case  of  Munro  v.  The  Commissioners 
of  Inland  Revenue  1895  23  R.  232.  Here  a  bond  in  security  was 
executed  for  £5,000,  of  which  £2,000  was  first  paid  off  upon  the 
execution  of  a  deed  of  partial  discharge,  stamped  with  10s.  On 
a  question  as  to  the  duty  to  be  paid  on  the  final  discharge,  the 
Inland  Revenue  authorities  contended  that  the  10s.  was  not 
ad  valorem  duty  on  the  amount  paid  off,  but  the  fixed  duty  of  10s. 
as  a  deed  other  than  one  described  in  the  schedule  as  attracting 
ad  valorem  duty,  and  that  this  was  the  proper  duty  in  the 
circumstances.  They  accordingly  held  that  the  ultimate 
reconveyance  attracted  the  full  reconveyance  duty  in  respect 
of  the  whole  j£5,000,  namely,  £1.  os.  The  Lord  President,  in 
giving  judgment  in  favour  of  the  Commissioners,  said  :  "  I  think 
"  the  Commissioners  rightly  read  the  5th  section  (relating  to 
"  reconveyance  duty)  as  applying,  and  applying  only,  to  such 
"  discharges  as  have  the  effect  of  wholly  freeing  the  subjects  of 
"  the  security  from  that  security,  and  that  the  duty  is  to  be 
"  calculated  by  the  maximum  of  the  burden  which  was  ever 
"  incumbent  by  virtue  of  the  security.  It  results,  first,  that  the 
"  duty  is  payable  equally,  on  a  discharge  of  the  balance  of  the 
'■'  money,  with  a  discharge  of  the  whole  money ;  and,  second, 
"  that  this  section  does  not  apply  to  a  discharge  which  lifts  off 
"  from  the  security  subjects,    only    part    of    the    security,    but 
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"  leaves  it  in  part,  still  incumbent.  ...  It  follows  that  such 
"  (partial)  discharges  are  liable  to  an  ordinary  deed  stamp  ;  for 
"  they  are  certainly  deeds,  and  they  are  not,  in  the  words  of 
"  this  Act,  *  described  in  this  schedule/  "  It  is  pointed  out  in  a 
footnote  to  the  case,  that  where  the  total  amount  at  any  time 
secured  is  less  than  J2,000,  so  that  the  ad  valorem  duty  on 
reconveyance  could  not  exceed  10s.,  the  practice  of  the  Inland 
Revenue  authorities  is  to  consider  a  reconveyance  of  part  of  the 
property,  executed  on  a  partial  discharge,  as  sufficiently  stamped 
with  reconveyance  duty  in  respect  of  the  total  amount  at  any 
time  secured. 

It  sometimes  happens  that  the  premiums  on   a  policy 

Payment  of  .  .  -.      „  ■■ 

premiums  as       G[  Jjfe  assurance  are  paid  lor  many  vears   by  someone 

consideration.  r  . 

other  than  the  assured,  usually  by  a  relative,  and  on  a 
question  arising  as  to  the  position  of  the  parties,  an  assignment 
of  the  policy  is  arranged,  the  consideration  as  stated  in  the  deed 
being  the  past  payment  of  premiums.  In  such  a  case,  some 
•difference  of  opinion  has  existed  as  to  whether  a  deed  of  this 
nature  required  to  be  stamped  with  ad  valorem  conveyance  duty 
in  respect  of  the  whole  amount  paid  in  premiums,  or  whether  it 
•could  be  passed  as  in  order  in  this  respect  if  the  stamp  covered 
the  ad  valorem  duty  on  the  surrender-value  of  the  policy  at  the 
date  of  assignment,  or  even  if  it  were  stamped  with  10s.  as  a 
conveyance  for  other  than  valuable  consideration,  in  view  of  the  fact 
that  such  payment  of  premiums  may,  in  itself,  give  no  lien  on  the 
policy.  I  have  recently  seen  some  correspondence  with  the  Inland 
Revenue  authorities  on  this  point,  and  they  held  that  such  a  deed 
required  to  be  stamped  with  ad  valorem  conveyance  duty  to  the 
extent  of  the  full  amount  paid  in  premiums. 

I    pointed    out    in     my    previous    paper     that    the 

Receipt  for  r  •  i  •  j 

endorsed°on5's  Commissioners  of  Inland  Revenue  did  not  regard  the 
pohcy'  exemption  from  duty   in  favour  of  receipts   endorsed 

upon  duty  stamped  instruments,  as  extending  to  the  case  of  a 
receipt  endorsed  upon  a  policy  of  assurance  for  the  amount 
payable  thereunder ;  and  since  then  I  have  seen  a  case  in  which 
a  penalty  of  £5  was  imposed  upon  stamping  such  a  receipt  after 
execution.  It  is  true  that  in  this  particular  instance  the  penalty 
was,  on  application,  subsequently  remitted;  but  the  fact  of  the 
penalty  being  imposed  indicates  the  view  that  the  Commissioners 
then  took  of  the  matter.  This  view  has,  however,  now  been 
altered,  and  in  Alpe's  "Law  of  Stamp  Duties",  1905,  10th 
edition,  page  198,  it  is  stated,  I  understand  upon  the  authority  of 
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the  Commissioners  of  Inland   Revenue,   that   a  receipt   endorsed 
upon   a  policy   of  assurance  for   monies   payable   thereunder,   is 
exempt  under  the  provisions  of  exemption  (11)   under  the  general 
head  of  "  Receipt." 
„    .  Provision  is   sometimes   made    in   a    deed,  inter  alia, 

Deed  '  ' 

penpal  for    periodical    payments    to    be   made   by  one   party 

to  the  other.  The  commonest  case  of  this  description 
is  that  of  a  deed  of  separation  between  husband  and  wife.  Such 
payments  may  be  weekly,  monthly,  quarterly,  half-yearly  or 
yearly,  and  since  the  duty  in  respect  of  this  consideration  comes 
under  the  heading  of  "  Bond,  Covenant  or  Instrument ",  for 
securing  an  annuity,  and  is  chargeable  in  respect  of  the  sum 
periodically  payable,  a  difference  of  opinion  has  existed  as  to 
whether  the  sum  chargeable  is  the  actual  amount  of  the 
periodical  payment,  or  the  total  amount  of  such  payments  due  in 
the  course  of  a  year.  It  was  held  in  the  case  of  Clifford  v.  The 
Commissioners  of  Inland  Revenue  1896  2  Q.B.  187,  where  the 
consideration  consisted  of  certain  weekly  payments  to  be  made, 
that  the  amount  of  the  weekly  payments  fixed  the  stamp  duty,  and 
not  the  total  amount  of  such  payments  in  a  year.  In  the  case  of 
Jackson  v.  The  Commissioners  of  Inland  Revenue  1902  50 
W.R.  666,  a  separation  deed  was  executed  between  husband  and 
wife,  and  it  was  agreed  that  if  the  wife  should  continue  to  observe 
the  covenants  entered  into  by  her,  the  husband  would  pay  to  the 
wife  "the  clear  weekly  sum  of  £1."  It  was  held  that  the  duty 
was  assessable  on  the  periodical  payment  of  £1,  and  not  on  £o2, 
as  contended  by  the  Crown.  It  is,  however,  to  be  noted,  that 
where  there  is  any  indication  in  the  deed  that  the  payments  are 
really  instalments  of  an  annual  payment,  the  duty  is  payable  on 
the  total  amount  receivable  in  the  year.  This  can  be  seen  from 
the  case  of  Lewis  v.  The  Commissioners  of  Inland  Revenue  1898 
2  Q.B.  290,  where  in  a  separation  deed  between  husband  and 
wife,  the  former  undertook  to  pay  a  certain  sum  by  quarterly 
payments  on  the  usual  quarter  days.  This  was  held  to  attract 
duty  in  respect  of  the  total  amount  payable  in  a  year  under  the 
deed.  This  last-mentioned  case  is  also  an  authority 
separation         for  the  statement  that  a  deed  of  separation  such  as 

deed.  i  i  ■ 

that  referred  to,  attracts  not  only  ad  valorem  duty  in 
respect  of  the  periodical  payments,  but  also  the  ordinary   duty  of 
10s.  as  a  deed. 
Duty  attracted     Reference  has  incidentally  been  made,  as  in  the  case 

under  more  1  .  ,  .  .  .         .  . 

than  one  head.     last  mentioned,  to  instances  where  a  deed  attracts  duty 
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under  more  than  one  head.  Attention  may  here  be  called 
to  some  other  cases  of  this  description  which  frequently 
occur  in  practice,  and  in  which  the  necessity  for  more  than  one 
stamp  is  often  overlooked.     As  is  well   known,   settlement  duty 

is  at  the  rate  of  5s.  per  £100  of  the  property  settled. 

This,  however,  does  not  apply  to  property  of  every 
description,  but  only  to  such  property  as  money,  stocks  and 
securities,  including  policies  of  assurance.  If,  however,  as  is 
usually  the  case,  the  settlement  also  comprises  other  property 
such  as  realty  and  furniture,  or  a  covenant  to  settle  after-acquired 
property,  a  duty  of  10s.  will  be  payable  in  respect  of  such 
property  or  covenant,  irrespective  of  its  value,  in  addition  to 
the  ad  valorem  settlement  duty  in  respect  of  the  other  class  of 
property. 

An  appointment  of  a  new  trustee  is  properly  stamped 
ofnew  with  10s. ;  but  if,  as  is  frequently  the  case,  the   deed 

trustee.  '  '  1  J  > 

contains  a  conveyance  of  the  trust  property  to  the  new 
trustee,  or  a  vesting  declaration  under  section  12  of  the  Trustee 
Act,  1893,  whereby  the  trust  property  is  vested  in  the  new 
trustee,  such  conveyance  or  declaration  attracts  a  further 
duty  of  10s. 

A  case  coming  under  this  head,  which  has  excited 
statutory  considerable  interest  in  view   of    the   action    of    the 

declarations.  ... 

Inland  Revenue  authorities,  is  that  of  a  statutory 
declaration  made  by  two  or  more  persons.  For  some  time  past, 
the  Commissioners  of  Inland  Revenue  have  contended  that,  such 
a  declaration  is  really  to  be  considered  as  a  separate  declaration  in 
respect  of  each  declarant,  and  consequently  attracts  as  many 
times  the  duty  of  2s.  6d.  as  there  are  parties  to  it.  The  matter 
came  before  the  Court  recently  in  the  case  of  The  Reversionary 
Interest  Society  (Limited)  v.  The  Commissioners  of  Inland 
Revenue  1906  22  T.L.R.  740.  Here  a  statutory  declaration 
was  made  by  two  persons,  one  of  them  declaring  alone  as  to  a 
portion  of  the  contents  of  the  declaration,  and  both  as  to  the 
remainder  of  it.  The  Commissioners  held  that  this  was 
chargeable  with  a  duty  of  5s.,  as  being  a  declaration  as  to  two 
distinct  matters,  within  the  meaning  of  sections  3  (2)  and  4  (a) 
of  the  Stamp  Act,  1891.  On  appeal,  however,  it  was  held  that  it 
only  constituted  one  declaration,  and  was  therefore  only  liable  to 
a  duty  of  2s.  6d.  Walton,  J.,  in  delivering  judgment  in  favour 
of  the  appellants,  said  that  :  "  The  instrument  was,  in  ordinary 
"  language,  one  declaration,  but  it  was  one  declaration   in  which 
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"  two  persons  joined  .  .  .  The  whole  of  the  declaration  was 
"  made  by  one  declarant,  and  as  to  part  of  it,  he  was  corroborated 
••  by  the  other  declarant  ...  If  the  other  declarant  had  joined 
"  in  the  whole  declaration,  it  would  not  have  required  more  than 
"  one  stamp,  because  it  would  have  been  a  declaration  made  by 
"  two  persons,  both  declaring  the  same  facts.  He  thought  that 
■*  this  was  a  single  declaration  made  for  one  purpose.  Must  it  be 
"  treated  as  if  it  was  a  declaration  as  to  distinct  matters,  or  was 
"it  really  two  declarations  on  one  piece  of  paper-'  He  had 
"  come  to  the  conclusion  that  this  was  one  declaration,  and 
"  therefore  the  appeal  must  be  allowed."  This  case  is  not  quite 
on  all  fours  with  the  one  that  frequently  occurs,  where,  although 
the  declaration  is  made  for  one  purpose,  two  or  more  declarants 
each  declare  as  to  different  and  distinct  facts.  The  words  of  the 
judgment  quoted  seem,  however,  to  extend  to  this  case  also,  and 
presumably,  therefore,  no  difficulty  will  now  be  raised  by  the 
Inland  Revenue  authorities  in  such  circumstances. 

Before  the  decision  of  the  foregoing  case,  a  question 
joint  had  been  raised  as  to  whether  the  ordinary  form  of 

indemnity. 

joint  and  several  indemnity,  with  two  or  more  sureties, 
came  within  the  contention  of  the  Inland  Revenue  Commissioners 
and  attracted  duty  in  respect  of  each  surety.  It  is,  however, 
difficult  to  understand  how  any  serious  doubt  could  exist  as  to 
this,  in  view  of  the  case  of  Ramsbottom  v.  Davies  4  M.  ^c  W. 
584,  decided  as  long  ago  as  1839,  which  seems  decisive  on  this 
point.  In  that  case,  each  of  three  sureties  made  himself  severally 
liable  to  the  extent  of  ,£50  in  respect  of  any  loss  the  plaintiffs 
might  sustain  by  reason  of  their  paying  a  certain  debt.  The 
indemnity  was  stamped  with  only  one  stamp,  and  in  an  action 
upon  it,  an  objection  was  raised  to  its  production  in  evidence,  on 
the  ground  that  it  was  insufficiently  stamped.  The  Court 
overruled  this  objection,  and  in  holding  that  it  was  correctly 
stamped,  Parke,  B.,  said  :  "  I  am  of  opinion  that  this  is  only  one 
"  transaction,  and  that  one  stamp  only  is  necessary.  Here  each 
"  of  the  parties  entered  into  one  agreement  by  which  each  bound 
"  himself  to  a  certain  extent,  in  consideration  that  the  others 
"  would  do  the  same.  It  is  very  similar  to  the  case  of  Bowen  v. 
"  Ashley  1805  1  Bos.  &  P.  (N.R.)  274,  where  it  was  held  that 
u  if  several  persons  bind  themselves  in  a  penalty  by  one  bond, 
"  conditional  for  the  performance  by  each  and  even*  of  them,  of 
"  the  same  matter,  such  bond  required  only  one  stamp."  It  will 
be  noted  that   in  this   case  the  indemnity  involved  was  several 

VOL.    XLI.  R 
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only,  and  not  joint  and  several  as  is  usually  the  case  with  the 
indemnities  taken  by  life  assurance  companies  where  more  than 
one  surety  is  required.  The  case  of  these  latter  is  stronger  than 
if  they  were  merely  several,  and  it  may  therefore  be  considered  as 
established  beyond  doubt  that  they  only  attract  one  duty. 

I  will  conclude  this  section  with  a  few  miscellaneous  cases  of 

stamping  which  frequently  occur  in  practice,  and  which  are  often 

overlooked  by  those  responsible  for  the  execution  and  stamping  of 

the   deeds.     In  the  conveyance  of  the  equity  of  redemption  of 

mortgaged    property,    not    only  is    conveyance    duty 

Conveyance  of  i  i  .  .  „  .        .        ,  * 

redem  "ion  with  payable  on  the  amount  owing  tor  principal  and 
payUento°r        interest     under    the    mortgage,    in    addition    to    the 

consideration  actually  paid  for  the  equity  of  redemption, 
under  section  57  of  the  Stamp  Act,  1891 ;  but  if,  as  sometimes 
happens,  the  mortgagee  is  a  party  to  the  conveyance,  and  the 
purchaser  covenants  to  pay  the  mortgage  debt,  the  deed  is  liable, 
in  addition,  to  collateral  security  duty  at  the  rate  of  6d.  per  £100 
on  the  amount  of  the  mortgage  debt.  Thus,  in  an  adjudication  on 
a  deed  of  this  description,  where  the  consideration  for  the 
assignment  was  £95,  and  the  amount  owing  under  the  mortgage 
was  £594,  the  duty  payable  was  held  to  be  conveyance  duty  on 
£689,  and  collateral  security  duty  on  £594. 

"Where  the  equity  of  redemption  in  mort°;a2;ed  property 

Conveyance  of.  .  t     r>  t  1  iii  ■  ?  •  i 

equity  of  re-       ls  assigned  lor  other  than  valuable  consideration,  and 

demption  for  o  ' 

°^uabihean  there  is  a  covenant  by  the  assignee  to  pay  the  mortgage 
debt  and  interest,  such  assignment  is  chargeable  with 
ad  valorem  conveyance  duty  on  the  amount  due  for  principal  and 
interest,  and  not  with  the  fixed  duty  of  10s.  Where,  however,  the 
covenant  referred  to  is  absent,  and  the  equity  of  redemption  is 
conveyed  solely  as  a  gift,  the  ad  valorem  duty  is  not  considered 
to  be  payable,  and  such  a  deed  is,  apparently,  sufficiently  stamped 
with  10s. 

A  case  that  sometimes  occurs,  and  which  is  practically 

Consideration  *■  • 

a£dtpartiyual,le    identical  with  the  first  of  the  foregoing  cases,  is  where 

otherwise.  •  .  l      j         l  l  j_i        x* 

an  assignment  is  expressed  to  be  made  partly  lor 
valuable  consideration  and  partly  for  other  reasons.  In  such  a 
case,  the  practice  of  the  Inland  Revenue  authorities  apparently 
is  to  require  duty  only  in  respect  of  the  valuable  consideration. 
Thus,  in  a  recent  case  which  came  under  my  notice,  the 
consideration  was  stated  to  be  £20  and  also  the  natural  love  and 
affection  of  the  assignor  for  the  assignee;  and  the  deed  was 
adjudged  to  be  duly  stamped  with  Is. 
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Declaration  "When  a  mortgagor  releases  the  equity  of  redemption 
against  merger.  ^  ^Q  mortgagee,  the  deed  sometimes  contains  an 
express  declaration  that  the  mortgage  is  not  to  be  considered  as 
merged  in  the  equity  of  redemption,  the  object  of  such 
declaration  being  to  protect  the  assignee  of  the  equity  of 
redemption  against  any  intermediate  encumbrances.  The  tact 
that  the  mortgage  in  such  a  case  is  thus  kept  alive  does  nut. 
however,  prevent  the  release  from  attracting  conveyance  duty 
under  section  57  of  the  Stamp  Act,  1891,  in  respect  of  the 
amount  due  under  the  mortgage  for  principal  and  interest,  in 
addition  to  the  consideration  for  the  release. 

It  was  held,  in  the  case  of  The  Scottish  Equitable  Life 
equity  of  re-       Assurance    Societv   i\   The  Commissioners  of    Inland 

demption  in 

^cemn?  Revenue  1894  22  R.  85,  that  where  the  equity  of 
redemption  in  mortgaged  property  is  released  to  the 
mortgagee  in  consideration  of  the  cancelling  of  a  certain  portion 
of  the  debt,  ad  valorem  conveyance  duty  is  payable  in  respect  of 
the  amount  of  debt  so  cancelled.  If,  however,  the  amount  so 
cancelled  exceeds  the  value  of  the  property,  the  Commissioners 
of  Inland  Revenue  will  accept  duty  on  the  value  of  the  propertv. 
on  being  satisfied  as  to  such  value.  A  deed  of  this  description 
should,  however,  bear  the  adjudication  stamp. 
Mortgage  to  ^  was  ne^  as  long  ago  as  1852,  in  the  case  of  Lord 
protect  surety.  Canning  „  Raper  1  E.  &  B.  164,  that  if  one  person 
becomes  surety  for  another,  and  the  latter  assigns  propertv  to  the 
former  as  security  for  any  amount  that  the  surety  mav  have  to 
pay,  such  an  assignment  is  to  be  regarded  as  a  mortgage,  and 
therefore  as  attracting  ad  valorem  mortgage  duty  on  the  total 
amount  which  may  become  payable  under  the  bond  into  which 
the  surety  has  entered. 

Another  old  case,  that  of  Horsfall  v.  Her  1848  2  E\. 

Eecord  of 

JonfeyanVe^ty.  ~~8;  shows  that  an  instrument,  to  be  a  conveyance 
within  the  meaning  of  the  Stamp  Act,  need  not 
actually  purport  to  convey.  In  that  case  it  was  held  that  any 
instrument  which  operates  as  a  record  of  the  transfer  of 
property  is  a  conveyance  for  this  purpose,  and  that  the  fact 
that  the  past  tense  is  used  is  immaterial  from  this  point  of 
view. 

Maximum  By  section  7  of  the  Revenue  Act,  1903,  it  is  provided 

collateral  duty.  ^^  ^  w^0|e  amount  0f  duty  payable  in  respect  of 
an  instrument  which  comes  within  the  description  of  a  collateral 
or  auxiliary  or  additional  or  substituted  security,  or  by  way  of 

r  2 
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further  assurance,  shall  not  exceed  ten  shillings.  It  may  be 
noted  that  the  reconveyance  of  a  collateral  security  is  also  liable 
to  a  maximum  duty  of  ten  shilling's,  but  if  the  ad  valorem  duty  is 
less  than  that  amount,  it  will  be  sufficiently  stamped  with  the 
less  amount.  In  the  case  of  the  transfer  of  a  collateral  security, 
the  duty  is,  in  practice,  also  limited  to  ten  shillings,  but  if  the 
ad  valorem  duty  would  exceed  this  amount,  the  adjudication  stamp 
should  be  obtained. 

When  the  consideration  for  a  conveyance  is  in  part  a 

Consideration  -.  .  „  .  ,    . 

part  present  and  sum  t0  De  paid  at  the  time  ot  execution,  and  in  part  a 

part  contingent.  I  -T 

sum  to  be  paid  on  the  happening  of  some  contingency 
which  may  or  may  not  happen,  conveyance  duty  is  payable  in  full 
on  both  portions  of  the  consideration. 

When  mortgaged  property  is  sold,  and  the  mortgagor 
mortgaged  and  mortgagee  join  in  the  conveyance,  the  mortgage 
mortgagor  debt  beini>:  paid  to  the  morta-as-ee  out  of  the  purchase- 

and  mortgagee.  or  o    c  x 

money,    such    a    conveyance,     although    in     a    sense 
operating    also    as    a    discharge    of   the   mortgage,  only  attracts 
ordinary  conveyance  duty,   and   not   also  reconveyance   duty    in 
respect  of  the  amount  of  the  mortgage. 
„    .   .  When  in  a   convevance   for  valuable  consideration,  a 

Nominal  »  ' 

consideration.  n0minal  consideration  is  also  introduced,  as  where 
one  of  the  parties  joining  in  it  is  expressed  to  do  so  for  a 
consideration  of  ten  shillings,  this  nominal  amount  is  apparently 
treated  by  the  Inland  Revenue  authorities  as  part  of  the  valuable 
consideration,  and  duty  is  charged  in  respect  of  it.  Thus  a 
conveyance  of  land  subject  to  a  mortgage  of  £300,  in  consideration 
of  10s.,  has  been  held  to  attract  a  duty  of  £1.  15s.;  and  a 
conveyance  of  part  of  some  mortgaged  property,  where  a 
consideration  of  £150  was  paid  to  the  mortgagor,  and  10s.  was 
stated  to  be  paid  to  each  of  three  mortgagees,  has  been  held  to 
attract  a  duty  of  17s.  6d. 

It  sometimes  happens  that  when  a  pecuniary  legacy  is 
EfcSlcharg^ en    beoueathed,    the     legatee,    instead   of  receiving   the 

of  legacy.  *  '  .  ,  •  » 

amount  ot  the  legacy  m  money,  takes  some  portion  ot 
the  estate  in  discharge,  either  in  whole  or  in  part,  of  the  legacy ;  and 
such  a  deed  of  transfer  as  that  required  to  carry  out  the  transaction 
may  thus  become  part  of  the  title  to  a  policy  of  assurance.  It 
may  therefore  be  worth  while  to  notice  that  a  deed  of  this 
description  attracts,  not  the  fixed  duty  of  10s.,  but  ad  valorem 
conveyance  duty  on  the  amount  of  legacy  discharged  by  such 
transfer. 
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„     ,  In  connection  with  the  subject  of  mortgages,  reference 

Foreclosure  •>  °    ° 

order"  has  been  made  to  an   order  for  foreclosure   absolute. 

Such  an  order  was  held,  in  the  case  of  Huntingdon  v.  The 
Commissioners  of  Inland  Revenue  1896  1  Q.B.  422.  to  be  a 
conveyance  on  sale  within  the  meaning  of  the  Stamp  Act.  1891, 
section  54,  and  therefore  to  be  chargeable  with  ad  valorem 
conveyance  duty  on  the  amount  owing  for  principal,  interest  and 
costs.  It  is  also  held,  as  might  be  expected,  that  a  conveyance  by 
the  mortgagor,  or  by  an  officer  of  the  Court  or  other  pers 
appointed  to  convey  to  an  equitable  mortgagee,  in  pursuance  of 
an  order  for  foreclosure  of  an  equitable  mortLrau'e.  attracts  similar 
convevance  duty.  The  matter  has  now  been  dealt  with  by  statute, 
and  section  6,  of  the  Finance  Act,  1898,  provides  that  :  "For  the 
"  removal  of  doubts  with  reference  to  the  effect  of  sections  54  and  57 
"  of  the  Stamp  Act,  1891,  it  is  hereby  declared  that  the  definition 
"  of  l  Convevance  on  Sale '  in  the  said  section  54  includes  a  decree 
"  or  order  for,  or  having  the  effect  of,  an  order  for  foreclosure/'"  It 
is  also  provided  that  the  duty  shall  not  exceed  that  chargeable  on 
a  sum  equal  to  the  actual  value  of  the  property,  and  that  if  the 
value  is  stated  in  the  order,  such  value  shall  be  conclusive  for 
the  purposes  of  duty ;  and  that  any  conveyance  following  upon 
such  order  or  decree  shall  be  exempt  from  ad  valorem  conveyance 
duty. 

Conclusion. 

In  concluding  this  paper,  which  has  grown  to  a  far  greater 
length  than  I  anticipated  at  the  outset,  I  may  perhaps  be 
permitted  to  make  one  or  two  remarks  by  way  of  forestalling 
some  at  least  of  the  many  criticisms  to  which  it  is  open.  Even 
with  the  limitations  which  I  imposed  upon  myself  in  regard  to 
subjects  discussed  elsewhere,  and  to  which  I  have  referred  in  my 
introductory  remarks,  I  am  painfully  aware  that  my  paper  is  very 
incomplete.  Probably  everyone  who  reads  it  will  at  once  call  to 
mind  some  points  which  manifestly  come  within  its  scope,  and 
which  I  have  left  unnoticed.  Many  such  omissions  are  no  doubt 
due  to  sheer  forgetfulness  or  ignorance  on  my  part, 
certain  Vjnt  there  mav,  perhaps,  be  a  somewhat  better  excuse 

omissions.  •  J    I  J-     ' 

with  regard  to  others.  I  have  confined  myself,  at  any 
rate  to  a  great  extent,  to  matters  that  have  come  under  my  own 
personal  notice  in  the  course  of  my  official  duties,  and  in  connection 
with  efforts  to  assist  students  in  their  difficulties,  or,  at  least,  to 
such   matters   and  to   those   which  have   naturallv  arisen  from  a 
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consideration  of  the  legal  problems  so  presented.  It  is  no  doubt 
possible,  and  even  probable,  that  by  making  enquiries  among 
other  members  of  this  Institute,  I  might  have  collected  a  much 
larger  number  of  questions  for  consideration ;  but  had  I  done  so 
I  should,  I  fear,  have  tended  to  limit  the  discussion  which,  I 
hope,  will  follow  the  reading  of  this  paper.  That  discussion  will, 
I  feel  sure,  bring  to  light  many  points  not  referred  to  by  me;  but 
the  great  advantage  of  leaving  them  to  be  introduced  then,  rather 
than  seeking  to  refer  to  them  myself,  is  that  they  will  then 
be  dealt  with  by  those  who  have  already  had  to  consider 
them  as  concrete  cases  in  everyday  business  life,  and  who, 
for  that  reason,  are  able  to  present  them  in  a  more  practical 
and  forcible  manner  than  is  possible  to  one  who  approaches  them 
from  an  outside,  theoretical  point  of  view,  as  interesting  legal 
problems. 

There  is  one  omission,  however,  which  will  at  once 
clmptS^Acts    strike   everyone,  and  which    therefore,  perhaps,  calls 

1870  to  1872.  -  i  •  p  J» 

for  some  iurther  explanation.  I  refer,  of  course,  to 
questions  connected  with  the  Life  Assurance  Companies  Acts, 
1870  to  187.2.  I  need  hardly  remind  the  Institute  that  this 
matter  some  years  ago  formed  the  subject  of  a  most  valuable 
paper  by  Mr.  George  King,  who  then  dealt  very  fully  with  it ; 
but  it  may  be  thought  by  some  that,  in  view  of  the  great  interest 
taken  in  it  at  the  present  time,  a  further  discussion  of  the  subject 
would  be  opportune.  I  am  not  altogether  disposed,  however,  to 
take  this  view  myself — at  least  as  far  as  a  discussion  at  a  public 
meeting  of  the  Institute  is  concerned.  It  is  generally  understood 
that  proposals  for  amending  the  Acts  and  rendering  them  more 
suitable  and  effective  under  present  conditions,  are  likely  to  be 
brought  forward  in  the  near  future ;  and  if  on  such  an  occasion 
the  opinion  of  this  Institute  is  to  exercise  that  weight  and 
authority  that  it  should,  in  influencing  any  proposed  legislation 
having  for  its  object  the  regulation  of  the  conduct  of  life 
assurance  business,  that  opinion  should  be  clear  and  unanimous. 
It  is,  I  believe,  the  practice  of  the  Judicial  Committee  of  the 
Privy  Council,  with  regard  to  any  case  coming  before  it,  that 
whatever  differences  of  opinion  may  exist  among  the  members, 
these  differences  are  not  allowed  to  appear  in  the  final  decision; 
the  judgment,  in  the  form  of  advice  to  the  Crown,  being  expressed 
as  the  judgment  of  the  Judicial  Committee  as  a  whole,  although 
in  reality  it  may  only  be  the  opinion  of  a  majority  of  the 
members. 
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I  cannot  but  think  that  in  regard  to  the  very  important 

Reasons  for  *-  "  ■* 

dis^fcfat"0  question  of  any  alteration  in  the  Acts  of  1870  and 
present  time.  ^872,  a  similar  method  should  be  adopted  by  this 
Institute  ;  and  that  whatever  differences  of  opinion  may  exist  as 
to  proposed  amendments,  such  differences  should  be  discussed 
privately  rather  than  publicly,  and  that  any  advice  to  be  tendered 
to  the  Government  on  the  subject  should  appear  as  the  advice  of 
the  Institute  as  a  whole,  and  not  as  the  advice  or  opinion  of  any 
individual  members  or  majority  of  members. 

Even  if  it  should  be  deemed  advisable  to  have  a  public 
°hhyethrictsSof   discussion  on  the  subject  at  the  present  time,  it  will, 

1870  and  1872  are    _.,.,,  ..,  ,       .  ,      t  ,         .  „     , 

not  discussed  in    i  think,  be  readilv  admitted  that  the  importance  of  the 

this  paper.  J  tr 

matter  demands  that  it  should  be  dealt  with  in  a  paper 
by  itself,  and  not  as  a  mere  incident  among  others,  in  a 
miscellaneous  paper  of  the  present  description.  Moreover,  all  will 
probably  agree  in  thinking  that  it  should  be  dealt  with  by  one  of 
our  senior  members  who  could  speak  from  a  long  experience  of  the 
working  of  the  present  Acts,  and  who  would,  perhaps,  for  that 
reason,  be  less  likely  than  one  of  the  younger  members,  to  make 
suggestions  for  amendment  which,  however  excellent  they  may 
appear  from  a  theoretical  point  of  view,  might  lead  to  serious 
difficulty  in  practice.  For  these  and  other  reasons,  I  considered 
it  inadvisable  to  discuss  the  Acts  of  1870  and  1872,  or  to  refer  to 
them  in  such  a  way  as  should  lead  to  a  discussion  of  them  ;  and 
have  contented  myself  with  referring  to  such  legal  subjects  as 
arise  in  the  ordinary  routine  of  office  practice,  and  concerning 
which  a  free  interchange  of  opinion  is  likely  to  be  altogether 
beneficial. 
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Turnbull,  In  re,  Turnbull  v.  Turnbull.  177. 

CXIOX  of  London  and  Smith's  Bank,  Ponsford,  Baker  &  Co.  v.,  167. 

WALLIS.  In  re,  ex  parte  Jenks,  164,  165. 

Wankford  r.  Wankford,  ln.»7. 

Ward.  In  re  Policies  on  life  of  John  R.  N.,  205. 

Warwick,  Johnson  v.,  192. 

Wasdale,  In  re,  Brittin  r.  Partridge.  11-. 

Watson,  Charter  v..  161. 

Whvte  v.  Northern  Heritable  Securities  Investment  Company,  170,  171. 

Whyte  v.  Rose.  199. 

Willand  v.  Ferm,  196. 

Williams  and  Duchess  of  Newcastle's  Contract.  In  re,  161. 

Witt.  Amis  v.,  195. 

Wolfe  r.  Equitable  Lite  Assurance  Society  of  United  States,  12$,  129. 

Woodthorpe,  Re  Rogers,  ex  parte.  168. 
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ABANDONMENT,  Title  by,  in  case  of  bankruptcy,  170,  171. 
Accident  policy,  with  return  of  premiums  on  death,  116,  117. 
Administration,  Letters  of,  see  Grant  of  Eepresentation. 
Administrators,  rowers  of  joint,  196. 
Advance  by  trustees  to  keep  policy  in  force,  189. 

Rate  of  interest  chargeable,  189,  190. 
Age,  Error  in,  142,  143. 

Provision  in  policy  for  dealing  with,  143. 
Agent  as  agent  of  assured,  123. 

of  company,  123.  124. 
Contract  effected  through  foreign,  131. 
Knowledge  of,  a-  to  assurance  law,  122. 

as  to  insurable  interest,  121,  122. 
when  deemed  knowledge  of  company,  122.  123. 
Agreement  for  assurance,  not  followed  by  delivery  of  policy,  138. 
Alienation.  Restraint  on.  in  settlement  policies,  181-183. 
Appointment  of  new  trustee  of  settlement  policy,  178,  179. 

Stamping  of,  220. 
A~>ent  of  executor  to  bequest  of  policy,  194-196. 

requires  stamping,  196. 
Assignee,  Power  of  sale  exercised  by  mortgagee's,  154,  155. 
Assignment  for  benefit  of  creditors,  Effect  of,  165,  166. 

Return  of  securities  under,  167,  168. 
and  charges,  146-164. 
in  case  of  specific  bequest,  194-196. 
of  friendly  society  policies,  209,  210. 
of  policy  after  death  of  assured,  160,  161. 
Production  of  deed  as  notice  of,  146,  147. 
and  reassignments,  defects  in  stamping  of,  216,  217. 
Assurance  not  taken  up.     When  proposer  can  be  sued,  127-129. 
Attachment  of  risk,  129. 
Attorney,  Exercise  of  mortgagee's  power  of  sale  by,  155,  156. 

BANKRUPT,  Policy  on  life  of,  168-171. 
Bankruptcy,  164—176. 

After-acquired  property,  168-170. 

Abandonment  of  property  by  trustee  in,  170.  171. 

Assignment  for  benefit  of  creditors  as  act  of,  165.  166. 

Assignment  by  trustee  in,  requires  stamping,  212,  213. 

Competition  between  depositee  of  policy  and  trustee  in,  164,  165. 

Conflict  of  laws  in  regard  to,  134. 

Indemnity  by  trustee  in,  175,  176. 

Irish  Law  as  to,  171-175. 

Scots  Law  as  to,  171-175. 

Searches  for,  in  Scotland  and  Ireland,  175. 
Bequest  of  policy.     Is  an  assignment  necessary  ?  194-196. 
Bdl  of  Sale.     Effect  of  including  policy,  159,  160. 
Bonuses,  where  assured  dies  during  quinquennium,  201,  202. 
Breach  of  condition  in  policy,  Waiver  of,  142. 
Building  Societies,  Stamping  of  mortgages  to,  214. 

of  reconveyances  by,  214. 

CANCELLATION  of  settlement  clause  in  policy,  180,  181. 
Charge  under  seal,  Power  of  sale  in  case  of,  153. 
Claims,  190-203. 

Payment  of,  to  executor  before  will  is  proved,  191,  192. 

without  grant  of  representation,  190-193. 

under  Revenue  Act,  1889,  192,  193. 

under  settlement  policies,  without  a  trustee,  193,  194 
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Colonial  Probates,  Re-sealing  of,  197,  198. 
Conditions  of  policy,  139-143. 

Effect  of  grammatical  error  in,  139. 
Dealing  with  error  in  age,  14-^. 
Waiver  of  breach  of,  142. 
Power  of  sale  exercisable  under,  150,  157. 
Warranties  compared  with,  140. 
Renewal  premiums  accepted  under,  145. 
Conflict  of  laws,  in  relation  to  life  assurance  contract,  130-134. 
Bankruptcy,  134. 
Discharge  of  contract,  134. 

English  mortgagee  and  Scottish  creditors,  173-175. 
Formalities  of  contract,  132. 

by  Scots  Law,  132,  133. 
Infancy  in  foreign  contract,  132. 
Interpretation  of  contract,  133,  134. 
Jurisdiction  of  Courts,  134. 
Law  governing  contract,  132. 
Law  relating  to  status  or  capacity,  132. 
Mercantile  contracts,  132. 
Proper  law  of  contract,  133. 

Rides  for  determining,  133 
Settlement  policies,  170,  177. 

Restraint  on  alienation  of,  182,  183. 
Consideration.     Stamping  where  partly  present  and  partly  contingent,  224. 

partly  valuable  and  partly  otherwise,  222. 
in  respect  of  nominal,  224. 
Constructive  notice  of  trust  by  reason  of  stamp  on  transfer,  151. 
Contingent  consideration.     Stamping  where  partly  present  and  partly,  224. 
Contract,  Essentials  of  assurance,  114,  115. 

Collateral  agreement,  135-137,  141. 
Completion  of,  125—129. 

Effect  of  statements  in  prospectus  on,  137, 138. 
Effected  through  foreign  agent,  131. 
Extrinsic  evidence  as  to,  134-138. 
Law  governing,  132. 
Policy  as  evidence  of,  134-139. 
Rescission  of  incomplete,  129. 
Where  made,  130,  131. 
And  see  Conflict  of  laws,  Contract. 
Convicts,  103,  104. 
Creditors,  Deed  of  assignment  for  benefit  of,  165,  100. 

Return  of  securities  under,  107, 108. 
Remedy  of,  in  case  of  settlement  policy,  188. 
Current  account  mortgages,  Stamping  of,  210,  211. 
Custody  of  deed,  where  realty  and  policies  are  included,  101,  102. 

DAMAGES  under  Lord  Campbell's  Act,  202,  203. 

Exemptions  from  rale  as  to,  203. 
Days  of  grace,  Extension  of,  144. 

Payment  of  premium  after  death  but  within,  144. 
Death  of  assured,  Assignment  of  policy  after,  100,  101. 
Death  within  days  of  grace  but  before  payment  of  premium,  144,  145. 
Declaration  as  to  validity  of  policy,  141. 
Deed  of  assignment  for. benefit  of  creditors,  Effect  of,  105,  100. 

Return  of  securities  under,  107,  168. 
Deed  including  realty  and  policies,  Custody  of,  101,  102. 
Deeds,  Execution  of,  in  Scotland,  132,  133. 

by  liquidators,  150. 
Depositee  of  policy,  Competition  between  trustee  in  bankruptcy  and,  104,  165. 
Discharge  for  policy  moneys  by  ecputable  mortgagee,  151,  152. 

where  mortgage  is  under  hand  only,  152. 
under  Act  of  1870,  177. 
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Donatio  Mortis  Cans'''.  Policy  as,  19-j. 

Double  contract  of  assurance,  Test  of,  117. 

Double  endowment  policies.     Are  they  policies  of  life  assurance?   114.  115. 

ENDOWMENT  assurances.     Settlement  policies  in  form  of,  lvl. 

Equitable  mortgage,  Discharge  under,  151,  152. 

Equity  of  redemption,  Conveyance  of,  with  covenant  for  payment  of  debt,  222. 

for  other  than  valuable  consideration.  222. 
with  declaration  against  merger.  223. 
Release  of,  on  cancelling  of  debt,  223. 
Essentials  of  contract  of  assurance,  115. 

Estate  Duty  in  payments  under  Revenue  Act,  1889,  192,  193. 
in  case  of  settlement  policies,  194. 
Soward  on.  192. 
Estoppel  by  recital  in  policy  as  to  payment  of  first  premium.  126. 
Executor,  Assent  to   bequest  of  policy,  194-196. 

Requires  stamping,  190. 
Death  of,  before  taking  out  probate,  197. 
Meaning  of,  in  Taxing  Acts,  193. 
Payment  to,  before  will  is  proved,  191,  192. 
Executor  of,  does  not  require  fresh  probate,  197. 
Validity  of  act  of,  before  obtaining  probate,  192. 
Execittors,  Probate  granted  to  one  or  more,  of  several,  201. 

FORECLOSURE,  157-159. 

Evidence  of,  158. 
Opening  of,  158, 
order,  stamping  of,  225. 
Friendly  Societies  and  Industrial  Assurance  Companies  Act,  1890,  206-208. 
Nomination  and  assignment,  209. 

and  subsequent  will,  208. 
how  revoked,  208. 
Effect  of,  209. 
Policies  are  assignable,  209,  210. 
Stamping  of  reconveyances  by,  214,  215. 

GRAMMATICAL  error  in  terms  of  policy,  Effect  of,  139. 

Grant  of  representation,  British  grant  unnecessary  in  cases  coming  under  Revenue 
Act,  1889,  192,  193. 
to  minor,  199,  i 

in  Scotland,  200. 
Pavment  of  claims  without,  190-193. 
Re-sealing  of  Colonial,  197,  198. 

-     uish  and  Irish,  198,  199. 
Value  of  estate  less  than  amount  claimed  under,  196.  197. 

INCOME  Tax,  Remission  in  respect  of  double  endowment  premiums,  110. 

colonial  and  foreign  companies,  146. 
Incomplete  contract,  Rescission  of,  129. 
Indemnity,  Stamping  of  joint,  221,  222. 

by  trustee  in  bankruptcy,  17-".  170. 
Industrial  Assurance  Companies,  Limits  of  Act  of  1896  in  respect  of,  206-1'    - 
Industrial  and  Provident  Societies,  Stamping  of  release  by,  215,  216. 
Insurable  interest,  must  be  pecuniary,  117,  118. 

in  life  of  weekly  servant,  119. 

Assignment  to  avoid  absence  of,  119,  120. 

Return  of  premiums  in  absence  of,  121,  122. 

who  can  plead  absence  of,  121. 
Irish  Law  of  Bankruptcy,  171—175; 


236  Further  Notes  un  some  Legal  Aspects  [April 

JOINT  account,  Mortgages  on,  L50,  151. 
Joint  administrators,  Powers  of,  196. 
•  loint  indemnity.  Stamping  of,  221,  222. 
Judicature  Act,  1873,  section  25,  sub-section  6,  152. 
Jurisdiction  of  Courts,  134. 

LEGACY  of  Policy.     Is  assignment  necessary  ?  194  196. 

Stamping  where  property  taken  in  discharge  of,  224. 

Letters  of  administration.     Sec  Grant  of  representation. 

Life  Assurance  Companies  Acts,  1870   1872,  why  not  discussed,  226,  227. 

Limitation,  Statutes  of,  their  effect  on  policies  of  life  assurance,  161. 

Liquidators,  Execution  of  deeds  by,  150. 

Lord  Campbell's  Act,  Damages  under,  202,  203. 

Exemptions  from  rule  as  to,  203. 
Lost  policy,  Payment  into  court  in  case  of,  203-205. 
Lunatics,  162,  163. 

MARRIED  Women's  Property  Acts.  Settlement  policies  under,  176-190. 

Discharge  under  Act  of  1870,  177. 
Policy  as  separate  property  under  Act  of 
1870,  188,  189. 
Minor,  Grant  of  representation  to,  199,  200. 

Scottish  grant  to,  200. 
Misrepresentation,  Waiver  of,  142, 143. 

Mortgage  by  deposit,  and  bankruptcy  of  mortgagor,  164,  165. 
containing  extra  covenants.  Stamping  of,  211,  212. 
Discharge  under  equitable,  151,  152. 

where  security  under  hand  only,  152. 

by  Industrial  and  Provident  Society,  Stamping  of,  215,  216. 
to  Building  Society,  Stamping  of,  214. 

Stamping  of  reconveyance  of,  214. 
to  secure  current  account,  Stamping  of,  210,  211. 
Foreclosure,  157-159. 

Evidence  of,  158. 
Opening  of,  158,  159. 
Further  advance  and  further  security.     Stamping  of,  211. 
on  joint  account,  150,  151. 
Maximum  collateral  stamp  duty,  223,  224. 
Power  of  Sale  under,  152-157. 

includes  power  of  surrender,  153. 
in  case  of  charge  under  seal,  153. 
evidence  as  to  its  being  exercisable,  153/154. 
exercised  by  assignee,  154,  155. 
by  attorney,  155,  156. 
under  conditions,  156,  157. 
reassignment  by  registered  friendly  society,  214,  215. 
Is  it  necessary  in  case  of  policy  ?  149. 
when  part  of  debt  is  paid  off,  Stamping  of,  217,  218. 
Sale  of  property  by  mortgagor  and  mortgagee,  Stamping  of,  224. 
in  statutory  form,  Effect  of,  149,  150. 
to  protect  surety,  Stamping  of,  223. 

NOMINAL  consideration,  Stamping  in  respect  of,  224. 
Nomination  of  friendly  society  policies,  208,  209. 

Effect  of,  209. 
How  revoked,  208. 
Notice  of  assignment,  Production  of  deed  as,  146,  147. 

constructive,  of  trust  by  reason  of  stamp  on  transfer,  151. 
to  trustees,  followed  by  death  of  trustees,  148. 
to  single  trustee,  Effect  of,  148,  149. 
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PAYMENT  of  claims  without  grant  of  representation,  190-193. 
Payment  into  Court  under  Act  of  1896,  203-206. 

where  assignment  destroyed,  205. 
whereassignor'ssanitydoubtful,  205, 206. 
where  policy  is  lost,  203-205. 
Periodical  payments,  .Stamping  of  deed  securing,  219. 
Place  of  payment  of  policy  moneys,  131. 
Policy,  Effect  of  antedating,  on  attachment  of  risk,  1^9. 
Assignment  of,  after  death  of  assured,  160,  161. 
on  life  of  bankrupt,  168-171. 
as  evidence  of  contract,  134—139. 
Grammatical  error  in,  139. 

Of  life  assurance,  Is  an  endowment  assurance  policy  a,  115. 
Is  a  pure  endowment  policy  a,  115. 
Is  an  accident  policy,  with  return  of  premiums  on 
death,  a,  116,  117. 
donatio  mortis  causa,  195. 
as  separate  property  under  Act  of  1870,  188,  189. 
Payment  into  Court  in  case  of  lost,  203-205. 
Provisions  in  respect  to  error  in  age,  143. 
Revival  of,  subject  to  conditions,  145. 
Effect  of  Statutes  of  Limitation  on,  161. 
Settlement,  176-190. 

Conflict  of  laws  as  to,  176,  177. 
discharge  under  Act  of  1870,  177. 
Specific  bequest  of,  194-196. 
Title  by  abandonment  to,  170,  171. 
Declaration  as  to  validity  of,  141. 
Power  of  sale  under  mortgage  in  case  of  charge  under  seal,  153. 
exercised  by  assignee,  154,  155. 
by  attorney,  155,  156. 
imder  conditions,  156,  157. 
Evidence  as  to  its  being  exercisable,  153,  151. 
Includes  power  to  surrender,  153. 
Premium,  Acceptance  of,  as  waiving  misrepresentation,  142,  143. 
Receipt  of  first,  acknowledged  in  policy,  125. 
When  first  premium  can  be  sued  for,  127,  128. 
accepted  under  conditions  unnoticed  by  assured,  145. 
Advance  by  trustees  to  pay,  189. 

Rate  of  interest  for  such  advance,  189,  190. 
Consideration  consisting  of  payment  of,  218. 
paid  after  death  but  within  days  of  grace,  144. 
Remission  of  income  tax  in  respect  of,  146. 
Probate,  Death  of  executor  before  taking  out,  197. 

Executor  of  executor  does  not  require  fresh,  197. 
granted  to  one  or  more  of  several  executors,  201. 
Payment  to  executor  before  obtaining,  191,  192. 
Renunciation  of,  as  disclaimer  of  trust,  179,  180. 
Validity  of  act  of  executor  before  obtaining,  192. 
And  see  Grant  of  Representation. 
Proposal,  122-125. 

Agent  as  agent  for  assured  in  filling  up,  123. 

„  of  company  „  123,  124. 

Incorrectly  filled  up  by  agent,  122-124. 
Prospectus,  Effect  on  contract  of  statements  in,  137.  138. 

REASSIGNMENT.     Is  it  necessary,  to  discharge  mortgage  of  policy  ?    149. 

Effect  of  statutory  form  of,  149,  150. 

Stamping  of,  on  payment  of  part  of  debt,  217,  218. 

Waiving  defects  in  stamping  of,  216,  217. 
Receipt  endorsed  on  duly  stamped  deed,  Stamping  of,  215,  216. 

policy,  Stamping  of,  218,  219. 
signed  in  Scotland,  Formalities  required,  133. 
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Record  of  transfer,  Stamping  of.  223. 

Representations  not  contained  in  policy  or  proposal,  Effect  of,  134-138. 

Resealing  of  Colonial  grants  of  representation,  197,  198. 

Scottish,  and  Irish  grants  of  representation,  198,  199. 
Rescission  of  incomplete  contract,  129. 

Reservation  in  favour  of  assured  in  settlement  policies,  183,  18-4. 
Restraint  on  alienation  of  settlement  policies.  181-183. 

Return  of  prernhims  when  policy  void  for  want  of  insurable  interest,  121,  122. 
Revenue  Act,  1889,  198. 

Payment  of  claims  under,  192,  193. 
Revival  of  policy  under  conditions,  145. 
Risk,  when  it  attaches,  129. 

SALE,  Mortgagee's  power  of,  152-157. 

in  case  of  charge  under  seal,  153. 
Evidence  as  to  its  being  exercisable,  153,  154. 
exercised  by  assignee,  154,  155. 
attorney,  155,  156. 
under  conditions,  156,  157. 
Scots  Law,  Bankruptcy,  171-175. 

Dealing  with  property  after  discharge  of  trustee,  171. 
Searches  in  bankruptcy  in  Scotland  and  Ireland,  175. 

Securities,  Return  of,  tinder  deed  of  assignment  for  benefit  of  creditors,  167, 168. 
Separate  property.  Policy  as.  under  Act  of  1S70,  188,  189. 
Separation  deed.  Stamping  of,  219. 
Settlement  policies,  176-190. 

Appointment  of  new  trustee.  178,  179. 

Can  appointment  of  trustee  be  cancelled?  179. 

Can  settlement  clause  be  varied  or  cancelled?   180,  181. 

Conflict  of  laws  as  to,  176,  177. 

Discharge  under  Act  of  1870,  177. 

Effect  of  policy  not  issued  under  the  Acts,  186. 

Endowment  assurances  as,  184. 

Liability  to  estate  duty,  194. 

Payment  direct  to  beneficiaries,  193,  194 

Remedy  of  creditors,  188. 

Reservation  in  favour  of  assured,  183,  184. 

Restraint  on  alienation,  181-183. 

Rights   of   second  wife,  and   children    of  second  marriage, 

184-186. 
Single  trustee,  178. 

Where  beneficiary  not  legal  wife,  186-188. 
Settlements,  Stamping  of,  220. 
Soward  on  Estate  Dutv,  192. 
Sprague,  Dr.  A.  E.,  113,  149,  151,  198,  210- 
Stamping,  210-225. 

Appointment  of  new  trustee,  220. 

Assent  of  executor  to  legacy  requires,  196. 

Assignment  and  reassignment,  with  defects  in,  216,  217. 

assignment  by  trustee  in  bankruptcy,  212,  213. 

building  societies'  mortgages,  214. 

Reconveyance  of,  214. 
Collateral  security,  with  promissory  note  as  primary  security,  213. 
Consideration  partly  valuable  and  partly  otherwise,  222. 
Consideration  consisting  of  payment  of  premiums,  218. 
Consideration  partly  jDresent  and  partly  contingent,  224. 
Constructive  notice  of  trust  from  stamp  on  transfer,  151. 
Conveyance  of  equity  of  redemption  with  covenant  for  payment  of 

debt,  222. 
for   other   than    valuable    con- 
sideration, 222. 
with  declaration  againstmerger. 
223. 
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Stamping  deed  securing  periodical  payments,  219. 

discharge  of  mortgage  to  Industrial  and  Provident  Society,  215,  210. 

double  endowment  policies,  114. 

double  statutory  declarations,  220,  221. 

duty  attracted  under  more  than  one  head,  219-222. 

foreclosure  order,  225. 

farther  advance  with  further  security,  211. 

joint  indemnities,  221,  222. 

maximum  collateral  duty,  223,  221. 

mortgage  to  secure  current  account,  210,  211. 
with  special  covenants,  211,  212. 
to  protect  surety,  223. 

nominal  consideration,  224. 

property  taken  in  discharge  of  legacy,  conveyance  of,  224. 

receipt  endorsed  on  duly  stamped  deed,  215,  216. 

policy,  for  policy  moneys,  218,  210. 

Record  of  transfer  attracts  conveyance  duty,  223. 

release   of   equity   of   redemption  in  consideration  of  cancelling  of 
debt,  223. 

reconveyance  by  registered  friendly  society,  214,  215. 

on  repayment  of  part  of  mortgage  debt,  217,  218 

sale  of  mortgaged  property  by  mortgagor  and  mortgagee,  224. 

separation  deed,  219. 

settlement,  220. 

variation  of  proviso  for  redemption,  213,  214. 
Statutes  of  Limitation.     Effect  on  policies  of  life  assurance,  161. 
Statutory  declaration.     Stamping  of  double,  220,  221. 
Surety.      Stamping  of  mortgage  to  protect,  223. 

TRANSFER  of  mortgage.     Effect  of  statutory  form,  149,  150. 
Transfer,  Stamping  of  record  of,  223. 
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Abstract  of  the   Discission. 

Mr.  J.  R.  HART  said  the  paper  indicated  in  a  very  striking 
maimer  the  large  number  and  peculiar  nature  of  legal  questions 
connected  with  life  assurance.  The  author  had  not,  however, 
dealt  with  the  whole  range,  as,  besides  those  discussed,  there  were 
the  numerous  points  connected  with  life  office  investments,  and  the 
Life  Assurance  Companies  Acts.  As  there  were  about  110  cases 
discussed  in  the  paper,  there  was  ample  evidence  that  the  legal  side 
of  the  assurance  business  was  a  very  important  one.  The  paper 
might  be  divided  roughly  into  two  parts,  one  dealing  with  the 
forms,  contracts,  and  methods  employed  in  a  life  office,  and  the 
other  with  the  large  number  of  questions  that  arose  in  connection 
with  title.  The  first  case  was  that  raised  by  the  Commissioners  of 
Inland  Revenue,  as  to  whether  a  double  endowment  policy  was  a 
life  policy  for  purposes  of  stamp  duty.  While  it  was  satisfactory  to 
learn  that  the  contention  of  the  insurance  company  was  upheld,  it 
would  be  noticed  that  the  Judge  dealt  with  the  policy  contract  as  a 
whole,  taking  the  death  portion  with  the  endowment  portion.  The 
question  naturally  arose  as  to  whether,  for  the  purpose  of  stamp 
duty,  the  Inland  Revenue  authorities  would  admit  that  a  pure 
endowment,  with  or  without  return  of  premiums,  would  also  come 
under  that  decision.  He  had  made  enquiry,  and  had  found  that 
the  authorities  had  admitted  that.  Then  the  question  arose 
whether  they  would  admit  it  also  for  income  tax  purposes.  It 
was  difficult  to  see  how  it  could  be  otherwise,  because  the  premiums 
for  deferred  annuities  were  exempt,  and  deferred  annuities  were 
simply  a  series  of  endowments. 

There  were  two  points  with  regard  to  insurable  interest,  as  to 
which  some  doubts  might  be  raised.  First,  as  to  whether  a  policy 
could  be  assigned  in  such  a  way  as  to  get  over  the  want  of 
insurable  interest,  and  secondly,  in  the  event  of  a  company 
successfully  contesting  a  claim  for  want  of  insurable  interest, 
whether  the  premiums  were  returnable  or  not?  The  author 
showed  that  such  an  assignment  had  been  held  to  be  just  as 
much  in  contravention  of  the  Act  as  if  the  assignee  had  effected 
the  policy.  As  bearing  on  that  and  the  question  of  the  premium, 
he  might  mention  a  case  decided  in  the  Scottish  Courts  only  last 
year,  and  not  mentioned  in  the  paper,  '  McDonald  v.  The  National 
Mutual  of  Australasia."  An  elderly  man,  in  very  impecunious 
circumstances,  effected  a  policy  and  assigned  it  for  ,£5  to  another 
person,  who  paid  the  first  premium  and  who  evidently  took  up  the 
insurance  as  a  speculation.  The  company  refused  to  pay  the  claim 
on  the  ground  of  want  of  insurable  interest,  and  their  action  was 
upheld  by  the  Court.  It  was  important  to  notice  that,  although 
the  agent  was  as  much  responsible  as  in  the  cases  quoted  by  the 
author,  the  company  did  not  have  to  return  the  premium.  As  to 
questions  arising  in  connection  with  the  proposal,  that  afforded  an 
illustration  of  the  results  of  loose  methods  of  business.  However 
carefully  the  actuary  might  prepare  the  forms,  it   was  left  to  the 
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agent  or  inspector  to  secure  the  proposal,  ami  he  thought  it  hail  to 
be  admitted  that  the  exactitude  and  care  employed  in  the  office 
were  not  always  exercised  outside.  That  was  borne  out  by  the 
cases  quoted  by  the  author.  In  all  such  cases,  disputes  arose 
through  the  agent  improperly  tilling  up  the  proposal  form.  It 
would  be  noticed,  however,  that  two  of  the  instances  quoted  in  the 
paper  related  to  accident,  and  one  to  fire.  Fortunately  in  life 
business  there  was  a  medical  examination,  as  an  important  check  on 
the  proposal ;  otherwise  it  seemed  quite  clear,  from  the  way  in 
which  business  was  sometimes  done  in  the  outside  field,  that  there 
would  be  a  very  large  number  of  disputes  on  similar  points.  As  to 
how  far  the  company  was  bound  by  the  knowledge  of  its  agent,  the 
author  discussed  on  pages  122-125  the  conflict  of  opinions  and 
decisions  on  the  question,  in  the  light  of  the  important  Bawden 
and  "Biggar"  cases,  and  feared  that  the  more  unfavourable  decision 
might  be  followed  in  future  cases.  It  was  satisfactory,  however, 
to  find  in  the  suit  previously  mentioned,  "  McDonald  v.  The  National 
Mutual  of  Australasia  "',  that,  although  it  was  urged  that  the 
company's  agent  knew  that  the  life  had  been  declined,  the  Judge 
followed  the  "  Biggar "  case,  where  it  was  held  that  in  filling  in 
false  answers  the  agent  was  not  acting  as  the  agent  of  the  company, 
but  as  the  agent  of  the  applicant. 

Conflict  of  laws  in  relation  to  contract  was  a  difficult  and 
complicated  subject,  which,  so  far  as  he  knew,  had  not  been 
brought  before  the  Institute  on  a  previous  occasion,  and  therefore 
the  members  owed  a  great  deal  of  gratitude  to  the  author  for 
discussing  it  so  fully  and  clearly.  One  of  the  most  common  ways 
in  which  it  arose  in  an  office  was  as  to  the  manner  in  which  policy 
loans  should  be  cairied  out.  when  an  English  office  was  dealing  with 
a  domiciled  Scotsman.  Scottish  solicitors  had  advised  that  the 
form  of  the  deed  should  be  Scottish,  but  in  the  light  of  the  authors 
arguments  he  failed  to  see  why  tnat  should  be  so.  The  policy 
would  be  an  English  contract,  although  the  company  had  a  branch 
office  in  Scotland,  according  to  the  decision  in  "  Parken  v.  Royal 
Exchange."  Then  the  loan  appeared  to  be  a  separate  contract, 
while  it  was  also  apparently  an  English  one.  He  should  very  much 
like  to  have  the  author's  views  on  that  important  point.  He  also 
desired  to  learn  the  practice  of  other  offices  in  respect  to  the 
question,  as  it  seemed  that  if  the  company  was  content  to  ignore 
the  personal  covenant  it  would  be  safe  in  using  an  English  form  in 
all  cases. 

Passing  on  to  title  questions,  an  example  of  a  question  where 
practical  considerations  might,  he  thought,  be  taken  into  account 
was  where  one  was  dealing  with  the  requirement  for  formal 
re-conveyance  discussed  by  the  author  of  the  paper.  In  dealing 
with  a  first  class  bank,  it  was  perhaps  the  general  practice  to  accept 
merely  a  letter  from  the  bank,  stating  that  they  had  no  further 
claim  on  the  policy.  In  dealing  with  private  persons  he  should 
accept  in  most  cases  a  similar  disclaimer.  The  author  mentioned 
sume  transactions  in  which  he  -aid   it    was    generally   considered 
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advisable  for  the  company  to  require  that  the  persons  with  whom 
they  were  dealing  should  show  a  title  in  law  and  equity.  He 
would  he  glad  if  the  author  would  mention  the  nature  of  such 
transactions.  On  the  question  whether  production  of  the  deed  was 
notice  under  the  Act  of  1867,  he  could  not  share  the  opinion  of  the 
author.  It  appeared  to  him  that  the  intention  of  the  Act  was  to 
postpone  the  investigation  of  any  deed  by  the  company  till  some 
payment  had  to  be  made  under  it  :  and  to  provide  that  in  the 
meantime  the  company  should  have  some  written  document  to  keep. 
If  a  deed  was  merely  produced  and  taken  away  again,  the  company 
would  have  nothing.  For  that  reason,  a  certified  copy  of  the  deed 
under  the  Scottish  Act  of  1862  would  be  sufficient,  because  the 
company  could  keep  it,  but  the  mere  production  of  the  deed  itself 
was  insufficient.  When  a  deed  was  produced,  with  an  application 
for  payment  under  it,  the  case  was  different  :  the  office  had  to 
investigate  the  deed  and  keep  it,  and  a  notice  seemed  unnecessary. 
In  that  connection  the  phrase  "  Withdrawal  of  notice ",  so 
commonly  used,  seemed  to  be  objectionable.  The  notice  being  on 
the  company's  books,  the  deed  relating  to  it  must  be  investigated. 
The  claimant  under  the  deed  might  withdraw  his  claim  but  not  the 
notice.  Two  interesting  cases  regarding  notices  to  trustees  of 
reversions  illustrated  the  risks  attaching  to  dealing  with  those 
securities.  In  the  case  of  "  In  re  Wasdale  ",  where  all  the  trustees 
died  and  the  executrix  of  the  last  surviving  one  carried  on  the 
trust,  one  would  like  to  know  why  the  notices  given  to  those 
trustees  were  not  handed  on  to  the  executrix  and  by  her  to  the 
new  trustees.  The  result  was  that  an  encumbrancer  enquiring  of 
the  new  trustees  was  misled,  and  it  would  appear  that  if  it 
was  not  incumbent  on  new  trustees  to  see  that  notices  were  handed 
on  to  them,  one  ought  to  enquire  into  the  history  of  the  trusteeship 
iu  every  case  where  one  was  purchasing  or  lending  upon  a  reversion. 
He  should  be  glad  to  have  the  author's  views  on  that  point.  It 
seemed  to  him  to  illustrate  more  than  ever  the  risks  of  dealing  with 
reversions,  and  pointed  to  a  higher  rate  of  interest  than  was 
obtained  being  called  for.  It  was  only  necessary  to  compare  the 
method  an  office  adopted  for  safeguarding  its  notices,  and  the 
method  adopted  in  a  solicitor's  office,  to  see  the  additional  risks 
attaching  to  reversions. 

"With  regard  to  claims,  on  the  question  of  paying  to  a  person 
domiciled  abroad,  under  the  Revenue  Act,  1889,  the  author  stated 
that  the  Commissioners  contended  that  such  a  payment  could  be 
only  made  after  due  provision  had  been  made  for  estate  duty.  He 
thought,  however,  the  members  could  be  satisfied  that  the  point 
had  been  disposed  of,  in  view  of  the  clear  statement  made  by 
Mr.  Denmead,  of  the  Estate  Duty  Office,  in  a  paper  read  before  the 
Faculty  of  Actuaries  last  month.  Mr.  Denmead  stated  that  the 
Act  did  not  exempt  moneys  from  liability  for  estate  duty,  and  that 
under  section  9  of  the  Finance  Act  the  Crown  had  a  charge  on  the 
monies  to  the  extent  of  its  claim,  but  the  persons  accountable  for 
the  duties  were  the  persons  to  whom  the  moneys  were  payable  by 
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the  company.  The  Crown  might  obtain  an  injunction  if  they  heard 
of  the  proposed  payment,  but  otherwise  the  company  appeared  to  be 

quite  safe  in  paying  over  the  moneys.  The  next  point  in  that 
section  was  as  to  the  specific  bequest  of  a  policy  where  it  vested  in 
the  beneficiary  with  the  assent  of  the  legal  personal  representative. 
It  was  useful  to  learn  from  the  paper  that  the  Inland  Revenue 
claimed  that  the  assent  should  be  stamped  as  a  conveyance.  He  had 
had  his  attention  called  to  a  case  decided  in  1905,  "Kemp  v.  the 
Commissioners  of  Inland  Revenue  "  where  it  was  decided  that  if 
the  assent  was  merely  under  hand  no  stamp  was  required. 

With  regard  to  bankruptcy,  one  of  the  most  important  cases 
discussed  was  that  of  the  "  Scottish  Union  v.  Fairley  ",  where  the 
office  had  lent  to  the  assured  in  ignorance  of  his  sequestration,  and 
it  was  held  that  the  claim  of  an  assignee  of  the  trustee  in 
bankruptcy  was  in  priority  to  that  of  the  office.  Following  the 
author's  reasoning,  it  seemed  quite  clear  that  an  English  office  was 
in  the  same  position  in  dealing  with  a  domiciled  Scotsman  as  a 
Scottish  office,  and  that  it  was  necessary  to  search  for  bankruptcies 
in  Scotland.  In  criticizing  that  decision,  the  author  stated  that  it 
was  hard  to  understand  how  the  bankruptcy  of  1856  could  over- 
ride the  provisions  of  the  Policies  of  Assurance  Act,  1867,  which 
declared  that  the  date  on  which  written  notice  was  received  should 
regulate  the  priority  of  all  claims.  But  he  noticed  that  even  in  the 
English  case,  "  In  re  Wallis  ,  quoted  by  the  author,  it  was  clearly 
decided  that  a  trustee  in  bankruptcy  was  not  in  the  position  of  an 
encumbrancer  for  value  :  he  was  merely  a  statutory  assignee,  and 
did  not  get  the  same  rights  under  the  Policies  of  Assurance  Act  as 
an  ordinary  encumbrancer  for  value.  Further,  the  author  did  not 
mention  the  clause  in  the  Scottish  Bankruptcy  Act  'which  protected 
the  debtor  who  made  a  bond  fide  payment  in  ignorance  of  sequestra- 
tion. The  effect  of  that  provision  was  fully  discussed  by  Mr.  W.  J. 
Crosbie,  in  a  paper  on  "Daily  Questions  of  Legal  Title",  read 
before  the  Glasgow  Actuarial  Society  five  years  ago,  from  which  it 
appeared  that  in  virtue  of  that  clause  a  company  paying  a  claim 
would  be  protected,  though  not  in  granting  a  loan  or  paying  a 
surrender. 

In  conclusion,  with  regard  to  the  paper  as  a  whole  it  seemed  to 
him  that  one  or  two  of  the  subjects,  like  bankruptcy  or  conflict  of 
law,  might  perhaps  have  been  better  dealt  with  in  separate  papers. 
Very  little  was  known  of  such  matters,  and  they  might  well  be 
treated  by  Mr.  Barrand.  Secondly,  there  was  a  need  for  a  thorough 
index  of  the  subjects  ami  cases  discussed,  in  order  that  the  paper 
might  be  made  available  for  ordinary  use.  There  was  also  a 
necessity  for  keeping  it  up  to  date,  because  cases  had  occurred  since 
the  paper  was  written  which  slightly  affected  some  of  the 
conclusions.  Apart  from  that,  he  thought  it  was  difficult  to 
over-estimate  the  value  of  the  paper  :  and  whether  considering  it  as 
an  aid  to  the  student,  or  as  a  work  for  every  day  office  use,  he 
thought  few  contributions  to  the  proceedings  would  meet  with  more 
wide-spread  or  thorough  appreciation. 
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Mr.  E.  J.  MACGILLIVRAY  (a  visitor)  said  that  he  should  like 
to  refer  to  that  portion  of  the  paper  on  pages  134-138,  dealing  with 
a  policy  as  evidence  of  contract.  The  author  cited  two  recent  cases, 
which  were  of  very  considerable  importance,  one  being  the  case  of 
"Horncastle  v.  Equitable  Life  Assurance  Society  of  the  United 
States ",  and  the  other  the  recent  case  in  the  House  of  Lords, 
"Bailey  v.  British  Equitable  Assurance  Company,  Limited",  1906 
A.C.  He  thought,  himself,  that  those  two  cases  had  a  very  much 
greater  significance  than  the  author  attributed  to  them.  They 
were  really  authorities,  or  perhaps  it  would  be  better  to  say 
examples,  of  a  very  broad  legal  principle,  namely,  that,  where 
there  was  a  written  contract,  extrinsic  evidence  must  not  be 
admitted  to  vary  that  contract  or  to  add  to  it.  Of  course,  apart 
from  that,  there  were  instances  where  extrinsic  evidence  was 
admitted,  where  the  Court  was  asked  to  rectify  the  contract,  and 
that  might  be  done  on  the  grounds  that  the  written  contract  did 
not  embody  the  real  contract  between  the  parties  previously  entered 
into,  and  that  there  had  been  some  mistake  in  the  drawing  up  of 
the  formal  document,  but  that  was  apart  from  questions  of  the  kind 
under  consideration.  The  question  of  rescission  of  the  contract  on 
the  ground  of  misrepresentation,  again,  was  apart  from  the  question 
raised  in  the  paper,  which  was  how  far  extrinsic  matter  could  be 
read  into  a  contract  that  had  been  completed,  the  contract  being 
contained  in  a  policy.  The  first  question  really  was  whether  extrinsic 
matter  could  be  read  into  the  policy  at  all,  so  as  to  vary  the  policy 
or  add  to  the  policy.  He  thought  the  clear  answer  was  that  it  could 
not,  and  that  if  the  matter  was  not  expressly  embodied  in  the  policy, 
either  in  the  actual  words  of  the  policy  or  by  reference,  as  in  the 
case  of  the  proposal,  no  other  matter  could  be  read  into  it,  and  it 
was  not  possible  to  connect  any  other  matter  with  the  policy  by 
parol  evidence.  That  was  a  doctrine  which  was  perfectly  clear. 
The  next  question  was  whether,  if  extrinsic  matter  could  not  be 
read  into  the  policy  to  vary  or  add  to  the  policy,  the  extrinsic  matter 
could  be  given  the  effect  of  a  separate  contract,  a  contract  collateral 
to  the  contract  contained  in  the  policy.  There  was  no  doubt  that 
in  many  cases  which  came  before  the  Courts  on  other  matters,  cases, 
for  instance,  of  landlord  and  tenant,  extrinsic  matter  was  read  as 
containing  a  collateral  contract,  not  as  varying  the  written  contract 
or  adding  to  the  written  contract,  but  as  being  something  separate 
and  another  contract  altogether.  (The  speaker  then  referred  in 
some  detail  to  the  reported  landlord  and  tenant  cases  of  "De  Lassalle 
v.  Guildford",  1901,  2  K.B.,  215,  and  "Henderson  v.  Arthur", 
1907,  1  K.B.) 

In  applying  suits  like  l)e  Lassalle  v.  Guildford"  to  insurance 
cases,  it  was  extremely  difficult  to  find  that  they  could  be  made 
applicable  at  all.  Lord  Bowen  laid  down  very  clearly  the  principles 
upon  which  it  was  possible  to  consider  some  matter  that  was  stated 
orally  or  extrinsically  to  the  written  contract  as  a  separate  or 
collateral  agreement,  and  give  effect  to  it  as  such.  He  said :  '  Suppose 
two  parties  should  make  an  oral  contract,  with  the  intention  that  it 
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should  be  afterwards  reduced  into  writing,  and  that  that  which  is 
reduced  into  writing  shall  be  the  only  contract,  then  of  course  one 
cannot  go  beyond  it :  but  if  they  intend,  as  they  might,  that  there 
should  be  something  outside  such  contract,  they  might  agree  that 
that  should  exist,  notwithstanding  it  was  not  in  the  contract  which 
was  put  into  writing."  Therefore,  when  attempting  to  set  up  some 
extrinsic  matter  as  collateral  to  the  written  contract,  it  was  incum- 
bent upon  the  person  attempting  to  set  it  up  to  show,  first,  that  the 
parties  entering  into  the  agreement  did  not  intend  that  the  written 
document  should  cover  the  whole  transaction  between  them :  and, 
secondly,  that  the  alleged  collateral  agreement  was  not  inconsistent 
with  what  was  contained  in  the  written  document.  He  did  not  think 
it  was  ever  possible  in  the  case  of  an  insurance  policy  to  show  either 
<»f  those  two  things,  because  it  was  perfectly  obvious  that  it  always 
was  the  intention  of  the  parties,  in  the  case  of  an  insurance  contract, 
to  embody  the  whole  agreement  in  the  policy,  and  to  leave  nothing 
outside  the  policy,  and  consequently  any  extrinsic  matter  which 
might  be  set  up  was  almost  certain  to  be  in  some  way  or  other 
inconsistent  with  the  terms  of  the  written  policy,  and  when  it  was 
set  up  it  was  almost  invariably  an  attempt  to  alter  what  was  in  the 
written  document.  It  was  perfectly  clear  that  was  so  in  the  two 
cases  referred  to.  In  the  Horncastle  case  it  was  clear  it  was  an 
attempt  to  vary  what  was  written  in  the  contract,  and  it  was  also  so 
in  the  case  before  the  House  of  Lords.  The  author  suggested  it 
must  not  be  too  hastily  assumed  that  on  the  authority  of  those 
cases  no  effect  would  be  given  to  representations  made  by  an  official 
of  the  company  prior  to  the  issue  of  the  policy,  and  that  the 
authority  of  the  cases  was  weakened  by  the  case  of  "De  Lassalle 
'•.  Guildford",  but  he  himself  submitted  that  those  cases  did 
represent  a  very  broad  legal  principle,  which  was  applicable  not  only 
to  insurance  cases  but  to  all  cases  which  came  before  the  Courts, 
and  that  was,  that  extrinsic  evidence  could  not  be  admitted  to  vary 
the  written  agreement. 

Mr.  J.  H.  BAKXES  said  there  was  one  small  point,  dealing  with 
the  question  of  evidence  of  age,  not  noted  in  the  paper.  In  the 
anxiety  to  secure  business,  there  was  a  great  temptation  on  the  part 
of  offices  to  leave  out  of  the  proposal  forms  anything  that  was  likely 
to  alarm  persons  who  were  filling  them  up,  and  with  that  object  in 
view  the  requirement  with  regard  to  evidence  of  age  was  in  many 
cases  softened  down,  so  that  in  the  proposal  forms  there  was  merely 
a  statement  that  it  was  desirable  that  evidence  of  age  should  be 
furnished  at  an  early  date.  In  other  cases  there  was  actually  no 
reference  at  all  to  the  necessity  of  furnishing  evidence  on  that 
particular  point.  Then,  when  the  premium  was  paid,  and  the 
assured  received  his  policy,  he  found  that  one  of  the  conditions  of 
the  contract  was  that  he  should  furnish  evidence  of  his  age.  While 
to  all  insurance  officers  the  questions  were  perfectly  simple  and 
clear,  it  was  possible  to  understand  an  outside  man  saying,  "If  I  am 
called  upon  to  furnish  evidence  on  this  point  why  not  on  any 
other  point,  such  as  the  age  of  my  father  at  the  date  of  his  death, 
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or  the  cause  of  his  death,  and  so  forth"?  In  the  actual  case 
which  came  under  his  notice,  the  company  was  advised  that  it  was 
quite  impossible  to  impose  a  restrictive  condition  after  the  premium 
had  been  paid.  The  man  came  and  said  he  was  absolutely  unable 
to  furnish  any  evidence  of  age  whatever,  that  there  was  nothing 
drawing  his  attention  to  the  fact  on  the  proposal,  and  that  it  was 
not  until  he  got  the  policy  that  he  found  the  condition,  and  he 
therefore  asked  that  the  condition  should  be  waived  in  his  particular 
case.  It  would  be  particularly  interesting  to  have  some  information 
from  the  author  on  that  subject,  because,  unless  the  advice  received 
was  wrong,  it  appeared  necessary  to  have  in  the  proposal  form  a 
distinct  statement  that  evidence  would  be  required  on  this  point. 
The  office  of  course  had  the  right,  if  the  declaration  embodied  in  the 
proposal  was  properly  drawn,  of  avoiding  the  contract  or  calling  for 
its  adjustment,  if  it  could  prove  that  the  age  was  wrongly  stated, 
but  what  was  required  was,  not  that  the  company  should  be  in  a 
position  to  avoid  the  contract  after  having  obtained  evidence  that 
the  statement  was  wrong,  but  that  they  should  throw  the  onus  on 
the  insured  of  proving  that  his  statement  was  right. 

Mr.  W.  C.  SHARMAN  desired  to  allude  to  the  case  of  the 
Scottish  Union  v.  Fairley."  The  author  took  the  view  that  if  the 
case  had  referred  to  an  English  company  granting  a  loan,  the 
decision  of  the  Courts  would  have  been  the  same  as  in  the  case  of  a 
Scottish  company  granting  the  loan.  If  the  matter  were  tried  in  the 
Scottish  Courts  that  would  certainly  seem  to  be  the  case,  as  it  was 
a  principle,  fairly  well  established,  of  international  law  that  all 
questions  relating  to  priority  of  creditors  in  bankruptcy  should  be 
referred  to  the  lex  domicilii,  which  in  that  case  would  be  Scots  law. 
If  however  the  case  came  before  the  English  Courts,  possibly  a 
different  view  might  be  taken.  There  was  another  principle  of 
international  law  also  fairly  well  established,  which  laid  down  that 
the  form  of  procedure,  and  the  evidence  required  to  prove  a 
contract,  must  be  always  according  to  the  law  of  the  country  in 
which  the  case  was  tried,  i.e.,  the  lex  fori.  It  was  distinctly  laid 
down  in  the  Policies  of  Assurance  Act  that  no  assignment  should 
confer  on  the  person  therein-named  any  right  to  sue,  unless  written 
notice  of  the  assignment  had  been  given  to  the  insurance  company. 
In  these  circumstances  it  would  seem  that  a  Scottish  trustee 
coming  before  the  English  Courts  would,  if  he  had  not  given  notice, 
be  unable  to  produce  sufficient  evidence  to  satisfy  the  Court  of  his 
right  to  sue,  and  the  title  of  a  subsequent  mortgagee  who  had  no 
notice  of  a  prior  charge  would  therefore  prevail.  He  mentioned  the 
point  with  deference,  in  view  of  the  high  legal  attainments  of  the 
author  of  the  paper,  but  it  seemed  that  it  might  have  some  bearing 
on  the  question. 

Mr.  C.  R.  V.  COUTTS  said  there  was  one  small  point  arising 
out  of  the  remarks  of  a  previous  speaker  with  regard  to  extrinsic  or 
collateral  contracts  which  he  should  like  to  mention,  namely,  the 
liability  to  pay  surrender-values.  Did  that  count  as  a  collateral  or 
extrinsic  contract,   when   it  was  not   embodied  in  the  policy?   He 
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knew  it  was  the  custom  in  more  recent  years  in  many  cases  to 
provide  for  surrender-values,  and  sometimes  to  put  a  scale  of 
surrender-values  on  the  policy,  but  the  majority  of  the  older  policy 
forms  contained  no  definite  contract  to  pay  any  surrender- values  at 
all.  As  a  rule,  there  was  a  statement  in  the  prospectus  at  the  time 
of  issue  giving  a  scale,  and  the  question  was  whether  the  office  was 
bound  by  that  scale  as  a  collateral  contract,  or  whether  it  could 
adopt  a  new  scale  or  new  conditions,  say  a  non-forfeiture  condition, 
by  which  the  value  would  be  gradually  absorbed  in  payment  of  the 
premiums  if  the  policy  was  allowed  to  lapse.  That  was  rather  an 
important  point  that  might  arise,  and  he  did  not  think  the  author 
had  touched  upon  it  in  his  paper. 

Mr.  W.  T.  MAY  observed  that  there  was  a  small  point  on 
page  153  of  the  paper,  with  reference  to  the  question  as  to  whether 
a  mortgagee  who  had  a  power  of  sale  in  his  deed  could  come  to  the 
office  and  claim  to  surrender.  He  had  been  advised  very  often  by 
solicitors  that  they  could  not  safely  accept  a  surrender  in  such  a 
case.  It  was  held  that  the  essence  of  a  sale  was  that  it  should  be 
at  a  sale  price.  It  was  well  known  that  the  Commissioners  of 
Inland  Revenue,  adjudicating  on  surrender-values  of  policies  foi 
estate  duty  purposes,  added  a  good  deal  in  order  to  get  the  sale 
price.  If  the  mortgagee  actually  sold  the  policy  to  the  company 
under  a  power  of  sale,  and  the  real  consideration  was  the  surrender- 
value,  he  thought  very  likely  the  Courts  might  enquire  and  say  that 
the  transaction  was  a  surrender  and  not  a  sale,  and  that  there  was 
no  power  to  surrender.  There  was  a  case  where  refusal  to  accept  a 
surrender  would  press  rather  hardly  on  the  mortgagee,  and  that  was 
where  the  mortgagor,  who  was  also  the  assured,  had  disappeared.  In 
that  case,  the  policy  had  really  no  sale  value :  it  could  not  be  sold  at 
the  mart,  because  the  assured  had  disappeared,  and  under  these 
circumstances  it  was  clear  that  the  surrender- value  was  a  good 
consideration.  The  point  was  not  of  much  consequence,  but  it 
occurred  so  often  in  practice  that,  if  the  specific  power  to  surrender 
could  be  dispensed  with,  it  would  save  a  good  deal  of  trouble  in 
dealing  with  clients. 

Mr.  H.  E.  W.  LUTT  understood  Mr.  Hart  to  say.  with  regard 
to  an  English  policy  on  which  a  loan  was  made  to  an  assured 
domiciled  in  .Scotland,  that  the  deed  should  be  executed  in 
accordance  with  English  law.  One  English  company  had.  however, 
been  advised  by  a  firm  of  solicitors  that  where  they  made  a  loan  on 
a  policy  to  a  man  domiciled  in  Scotland  it  required  to  be  witnessed 
by  two  persons  in  conformity  with  the  Scottish  practice.  Perhaps 
there  was  reason  for  that.  If  executed  in  England,  the  policy  was 
an  English  contract,  but  the  mortgage  deed  made  by  the  insured 
in  Scotland  was  possibly  interpreted  as  a  Scottish  contract.  On  page 
213  the  author  mentioned  a  case  of  repayment  of  a  small  proportion 
of  a  loan,  and  a  transfer  of  the  remainder.  Although  the  case  had 
not  actually  come  to  a  decision,  he  took  it  that  when  that  loan  was 
paid  off  and  a  re-conveyance  of  the  security  made  to  the  original 
mortgagor,  the  re-conveyance  would  require  stamping  in  iespect  of 
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the  whole  amount  originally  secured.  Perhaps  the  author  would  be 
able  to  give  some  information  on  that  point.  Questions  had  been 
asked  as  to  the  practice  of  searching  in  bankruptcy.  It  might  be  of 
interest  to  the  meeting  to  know  that  one  company  made  a  practice 
of  searching  in  every  case,  whether  the  title  was  English,  Scottish  or 
Irish  :  and.  before  they  made  payment  of  a  surrender- value,  even  in 
an  ordinary  English  title,  it  was  their  practice  to  make  a  search,  to 
see  that  nothing  had  been  registered  against  the  policyholder. 

Dr.  A.  W.  FIXDLAY,  referring  to  the  case  of  "  Gedge  v.  Royal 
Exchange  Assurance  Corporation "',  discussed  by  the  author  on  page 
121,  with  reference  to  the  question  of  insurable  interest,  and  the 
rights  of  defendants  other  than  the  insurer  to  plead  the  Gambling 
Act  as  a  defence,  stated  that  the  Gambling  Act  only  went  to  avoid 
the  contract  of  assurance,  and  consequently  could  only  be  pleaded 
by  one  of  the  contracting  parties,  which  in  the  case  of  a  claim  for 
the  policy  moneys  would  be  the  insured  or  persons  claiming  through 
him.  It  seemed  clear  that,  although  the  Gambling  Act  might  be 
pleaded,  and  would,  although  not  pleaded,  avoid  the  contract  if  the 
facts  showed  that  it  was  clearly  illegal — as  in  "  Gedge  v.  Royal 
Exchange" — it  would  not  be  applicable  in  any  question  arising 
among  the  parties  beneficially  entitled  to  the  policy  moneys  after 
they  had  been  paid  by  the  company  to  the  administrator,  or  whoever 
might  have  the  distribution  of  them  :  the  administrator  would  be  a 
quasi-stakeholder,  any  claims  against  him  would  depend,  not 
upon  the  legality  of  the  assurance,  but  upon  the  rights  of  the 
claimant,  however  acquired.  The  author  rather  suggested  a  doubt 
as  to  this,  and  cited  "Gedge  r.  Royal  Exchange"  as  weakening  the 
decision  in  "Hadden  v.  Bryden",  whereas  the  decision  in  Gedge's 
case  was  on  another  point  altogether. 

The  author,  in  referring  to  "Bawden  v.  the  London,  Edinburgh 
and  Glasgow  Assurance  Company" — as  to  the  authority  of  an  agent 
to  bind  the  com] 'any. — dealt  with  a  case  in  which  the  assured  had 
only  one  eye.  This  naturally  was  known  by  the  agent  when  he 
effected  the  insurance,  and  it  was  his  duty  to  pass  the  knowledge 
on  to  the  insurance  company,  but  he  failed  to  do  so.  The  other 
cases  dealing  with  the  authority  of  an  agent  were  cases  in  which  the 
agent  fraudulently  or  ignorantly  filled  up  the  proposal  form  which 
the  insured  signed.  He  would  suggest  to  the  author  that  the 
decision  in  the  case  of  "Bawden  v.  the  London,  Edinburgh  and 
Glasgow  Assurance  Company''  was  quite  right,  because  in  that  case 
the  insurer  took  upon  himself  the  knowledge  of  the  physical  defect 
of  the  loss  of  the  eye,  and  the  case  could  be  supported  on  that 
ground.  This  distinguished  the  case  from  the  other  cases  cited,  in 
which  the  assured  must  be  taken  to  have  known  that  he  was 
signing  an  incorrect  statement,  and  could  not  subsequently  be  heard 
to  say  that  the  statement  which  he  had  signed,  and  which  formed 
the  basis  of  the  contract,  was  not  his  statement. 

Dealing  with  the  question  of  notice,  he  observed  that  the  author 
had  not  dealt  with  the  effect  of  the  Judicature  Act  on  the  question 
of  notice  to  insurance  companies.        He  himself  had  always  been 
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under  the  impression  that  the  Judicature  Act.  1873,  had  enlarged 

the  powers  of  assignment  of  policies  given  by  the  Policies  of 
Assurance  Act.  1867,  and  that  the  equitable  doctrine  of  notice  must 
be  considered  in  investigating  the  titles  to  policies  before  payment 
of  the  moneys  assured  thereby,  and  that  it  was  not  necessary  that 
there  should  be  a  formal  notice  in  writing  to  establish  priority  of 
title.  The  question  of  conflict  of  laws  had  been  dealt  with  very 
exhaustively  by  the  author,  and  it  must  probably  be  taken  that  the 
lex  loci  contractus  would  apply  to  intermediate  dealings  with  the  policy, 
quite  independently  of  the  law  of  the  original  contract  embodied  in 
the  policy  (see  "Lee  v.  Abdy",  17  Q.B.D.,  p.  309),  and  that  mesne 
assignments,  mortgages,  and  other  dealings  with  the  policy,  must  be 
considered  in  relation  to  the  law  of  the  place  in  which  those  dealings 
were  made,  unless  there  was  some  expressed  or  implied  intention  of 
the  parties  that  some  particular  law  should  apply  :  still,  for  the 
purpose  of  the  actual  contract,  the  policy  alone  must  be  looked  to, 
and  the  law  governing  that,  which  in  most  cases  would  be  the  law 
of  the  place  in  which  the  contract  was  entered  into. 

Mr.  DOUST  SMITH  referred  to  the  case  mentioned  on 
page  159.  Swanley  Coal  Company  v.  Denton."  In  connection 
with  that  case  the  author  discussed  the  question  as  to  the  effect  on 
a  Bill  of  Sale  of  properties  being  included  in  the  schedule  to  the  bill 
other  than  those  coming  within  the  definition  of  a  personal  chattel. 
With  regard  to  that  point,  the  speaker  would  like  to  know  in 
what  circumstances  such  a  document  would  come  before  the  notice 
of  insurance  companies.  Undoubtedly,  it  would  be  as  evidence 
of  title,  in  that  there  had  been  some  notice,  direct  or  constructive, 
of  the  fact  that  the  policy  had  been  dealt  with.  Therefore,  when 
the  author  dealt  from  an  assurance  company's  point  of  view  merely 
with  the  abstract  question  as  to  the  document  being  void  as  a  bill 
<  if  -ale,  he  did  not  sufficiently  emphasize  the  fact  that  the  document 
might  be  valid  in  other  respects.  In  the  case  under  discussion, 
the  author  did  not  refer  to  the  fact  that  the  Court  was  mainly 
concerned  with  the  circumstances  under  which  the  muniments  of 
title  were  handed  over  ;  in  point  of  fact  there  was  no  evidence 
to  show  the  actual  intention  of  the  parties.  But  when  an  assurance 
company  is  dealing  with  a  case  where  a  policy  has  been  included  in 
a  bill  of  sale,  there  is  generally  evidence  before  them  to  show  the 
intention  of  the  parties  to  transfer  an  interest  in  the  policy,  and 
therefore  it  was  essential  to  remember,  not  so  much  the  doctrine 
laid  down  in  the  case  quoted  by  Mr.  Barrand,  as  the  doctrine 
laid  down  in  such  a  well-known  case  as  "  In  n  Burdett ",  20  Q.B.D., 
31,  in  which  a  chattel  other  than  a  personal  chattel  was  included, 
and  the  bill  of  sale  was  held  valid  as  an  equitable  assignment 
of  the  other  chattel,  although  invalid  as  a  bill  of  sale. 
There  was  also  a  more  analogous  case  to  the  one  discussed  by 
the  author,  namely.  "In  re  O'Dwyer",  19  L.R.  Irish,  19,  where  a 
bill  of  sale  included  a  mortgage  of  chattels  real.  The  Court  held 
that,  as  there  was  evidence  before  it.  apart  from  the  mere  recital 
of  the  deed  of  mortgage  in  the  schedule,  of  an  intention  to  create 
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a  security  on  the  chattels  real  although  invalid  as  a  bill  of 
sale,  the  document  might  be  valid  in  so  far  as  it  was  a  mortgage 
of  the  chattels  real.  Therefore,  he  thought  that  when  an  office  was 
dealing  with  a  hill  of  sale,  it  should  consider  more  particularly  the 
question  whether  the  document  did  or  did  not  operate  as  a  good 
equitable  assignment  of  the  policies  included  in  the  schedule 
thereto. 

There  was  another  case,  which  he  understood  had  heen  decided 
after  the  author  had  written  his  paper,  involving  a  question  of 
importance  to  offices,  when  considering  payment  to  an  assured  who 
was  an  undischarged  bankrupt.  Some  offices  held  that  it  was 
desirable  to  require  the  concurrence  in  the  receipt  of  the  Official 
Receiver  or  Trustee  in  Bankruptcy,  even  if  the  Trustee  had  not 
intervened.  If  that  line  was  taken,  it  was  essential  to  study  the 
case  mentioned  by  the  author  on  page  169,  namely,  "  re  A.  Bennett 
/  parte  the  Official  Receiver"',  which  was  an  attempt  to  extend  the 
doctrine  laid  down  in  the  case  of  "  Cohen  r.  Mitchell ",  namely,  that 
any  person  dealing  with  an  undischarged  bankrupt  bond  fide  and  for 
value  before  the  Trustee  intervened  obtained  a  good  title.  There 
was  an  attempt  in  that  case  to  extend  this  protection  to  a  legatee, 
hut  it  was  held  by  the  Court  that  the  doctrine  was  laid  down  purely 
for  the  protection  of  the  bond  fide  holder  for  value.  Therefore,  if  a 
company  which  held  the  opinion  mentioned  had  an  assignment 
which  partook  of  the  nature  of  a  voluntary  assignment,  they  should 
see  that  they  ohtained  the  concurrence  of  the  Trustee  in  Bankruptcy 
with  the  voluntary  assignee  in  the  receipt. 

Mr.  J.  E.  FAULKS  associated  himself  with  previous  speakers 
in  expressing  his  gratitude  to  Mr.  Barrand  for  his  able  and 
instructive  paper.  The  author  had  the  highest  qualifications  for 
the  task  he  had  undertaken.  In  addition  to  his  knowledge  of  law 
and  his  great  industry,  of  both  of  which  the  paper  afforded  ample 
evidence,  he  had  opportunities,  which  Mere  practically  unique,  of 
becoming  acquainted  with  the  many  points  of  title  which  might 
conceivably  arise  in  connection  with  life  policies.  He  had 
understood  from  Mr.  Barrand  that  something  like  6,000  titles 
jjassed  through  his  hands  in  the  course  of  a  year,  and  therefore  it 
was  obvious  he  must  have  had  occasion  to  consider  many  points 
that  in  the  course  of  a  more  limited  experience  would  occur  only 
once  perhaps  in  an  ofHeial  lifetime. 

He  proposed  to  deal  with  just  one  or  two  points  that  were 
mentioned  in  the  paper,  or  that  had  arisen  in  the  course  of  the 
discussion,  and  then  say  a  few  words  on  the  paper  as  a  whole. 
One  point  had  been  raised  in  the  discussion  with  regard  to  a 
Power  of  Sale,  and  in  that  connection  he  might  say  that  some  years 
ago  the  question  arose  whether  deeds  containing  a  power  of  sale 
only  could  he  acted  upon  in  the  case  of  a  surrender  to  the  office  : 
counsel  was  consulted  on  the  subject,  and  his  opinion  Avas. 
"  Certainly  not  with  the  ordinary  form  of  surrender  receipt :  you 
must  have  a  properly  drawn  receipt  under  a  power  of  sale,  and  that 
must  he  stamped   with  a   conveyance    stamp  on  the  amount  of  the 
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surrender-value."  On  that  opinion  the  office  acted  for  some  years, 
but  presently  a  solicitor,  acting  in  the  case  of  a  large  surrender, 
said  that  he  would  not  pay  the  ad  valorem  duty,  and  he  eventually 
got  the  stamp  duty  adjudicated  at  Id.  The  position  therefore  now 
was  that  a  slightly  different  form  of  receipt  was  taken,  where  there 
was  only  a  power  of  sale,  from  that  taken  where  there  was  a  strict 
power  of  surrender. 

With  regard  to  the  question  of  estate  duty  in  the  case  of 
payment  of  claims  under  the  Revenue  Act,  1889,  Mr.  Hart  had 
referred  to  a  statement  by  Mr.  Denmead,  in  a  recent  paper  read 
before  the  Faculty  of  Actuaries,  to  the  effect  that  in  such  cases  the 
office  was  under  no  liability  to  see  to  the  payment  of  the  estate 
duty.  It  was,  however,  only  last  year  that  that  point  had  arisen 
in  his  own  personal  experience,  and  the  authorities  were  distinctly 
under  the  impression  that  the  company  was  liable  to  see  to  the 
payment  of  the  duty.  The  history  of  the  point  was  rather  curious. 
When  the  Finance  Act  of  189-4  first  came  into  force,  a  member  of  the 
Institute  obtained  an  opinion  from  the  Inland  Revenue  authorities 
that  in  such  cases  the  office  was  under  no  liability  to  see  to  the 
payment  of  estate  duty,  but  subsequently  the  Inland  Revenue  raised 
an  entirely  different  contention.  In  that  connection  he  had  noticed 
one  omission  in  the  list  of  cases  cited  by  the  author,  that  of  the 
"Attorney-General  v.  Wack"  reported  in  The  Times  of  the  4th 
June,  1898  or  1899,  a  case  on  which  he  believed  the  authorities 
relied,  in  stating  that  the  office  was  liable  to  see  to  the  payment  of 
estate  duty. 

A  somewhat  surprising  thing  in  the  paper  was  the  extract  the 
author  gave  from  a  modern  text-book  stating  that  there  was  no 
right  of  foreclosure  of  a  chose  in  action.  He  had  not  seen  the 
context,  but  he  could  not  help  thinking  that  there  must  be  some 
grave  misapprehension.  He  could  not  see  why  there  should  be  any 
difference,  as  regarded  a  policy  of  insurance,  from  cases  of  foreclosures 
of  reversions,  and,  speaking  roughly,  he  thought  he  had  seen 
something  like  twenty  of  the  latter.  He  was  quite  in  agreement 
with  the  author's  criticism  of  the  extract,  although  he  thought  it 
might  have  been  put  a  little  more  strongly.  He  would  like  to 
call  attention  to  the  expression  which  occurred  in  a  case 
about  a  policy  which  was  granted  "for  behoof  of"  somebody 
else,  issued  in  Scotland.  He  should  like  the  author  to  say  whether 
he  agreed  with  him  in  thinking  that  no  such  policy  should  be 
issued,  in  England  at  any  rate.  In  England  there  was,  as  far  as  he 
knew,  no  way  in  which  such  a  policy  could  in  general  be  issued. 
A  could  insure  the  life  of  B,  if  he  had  a  proper  insurable  interest. 
A  wife  might  insure  her  life  for  the  benefit  of  her  husband,  or  a 
husband  his  life  for  the  benefit  of  his  wife,  or  either  for  the  benefit 
of  a  child,  but  otherwise  he  did  not  know  that  in  English  law  there 
was  any  way  in  which  a  person  could  insure  his  own  life  for  the 
benefit  of  another. 

The  author  suggested  that  "Notes"  of  cases  should  be  inserted 
in  the  Journal.     In  the  course  of  some  work  he  recently  had  the 
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pleasure  of  doing  for  the  Institute,  he  referred  to  a  volume  of  the 
Journal,  and,  quite  by  chance,  came  across  a  letter  from  a  then 
member  of  the  Institute  suggesting  a  similar  course,  written  as  long 
as  thirty-two  years  ago  {J.I. A.  xviii,  297).  He  thought  some  of 
the  members  would  welcome  such  an  arrangement,  not  only  for  its 
immediate  usefulness,  but  also  because  it  would,  to  some  small 
extent,  tend  to  secure  for  the  Institute  the  same  position  on  the 
practical  and  legal  side  of  their  business  that  it  undoubtedly 
occupied  on  the  more  theoretical  and  scientific  side.  Speaking 
quite  unofficially,  and  also  with  due  regard  for  the  good  work  done 
elsewhere,  he  for  one  looked  forward  to  the  time  when  all  such 
matters  as  notes  on  legislation,  the  obtaining  of  counsel's  opinion, 
the  circulation  of  reports  of  legal  decisions,  and  so  on,  should  be 
part  of  the  work  of  the  Institute,  when  in  fact  the  whole  of  the 
corporate  work  of  the  actuarial  profession  should  be  done  by  or 
under  the  a>gis  of  the  Institute  itself. 

The  PRESIDENT,  in  moving  a  hearty  vote  of  thanks  to 
Mr.  Barrand  for  his  paper,  hoped  that  the  author  would  add  a 
copious  index,  because  he  felt  that  the  essay  would  become  a 
text-book.  With  regard  to  the  proposal  which  Mr.  Barrand  had 
called  attention  to  and  Mr.  Faulks  had  referred  to,  he  had  very 
much  pleasure  in  stating  that  the  Council  at  the  last  meeting 
decided,  on  the  recommendation  of  the  Editor,  to  make  arrange- 
ments for  statements  as  to  law  cases  to  appear  periodically  in 
the  Journal.  The  members  would  be  also  glad  to  hear  that 
Mr.  Barrand  had  been  asked  to  undertake  that  very  onerous 
duty,  and  it  Avas  hoped  he  would  accept  the  position. 

The  motion  was  carried  with  acclamation. 

Mr.  A.  R.  BARRAND,  in  reply,  thanked  the  members  for  the 
kind  reception  they  had  given  to  the  paper.  With  regard  to  the 
question  raised  by  Mr.  Hart,  as  to  the  formalities  to  be  observed 
when  a  contract  was  made  in  England  and  the  assured  lived  in 
Scotland,  it  was  pointed  out  in  the  paper  that  if  the  contract  was 
to  be  deemed  to  be  made  in  Scotland  there  was  no  doubt  at  all 
that  the  lex  loci  contractus  would  apply,  and  the  contract  executed 
there  must  be  executed  in  accordance  with  the  formalities  of  Scots 
law.  But  the  difficulty  arose  where  the  contract  from  its  nature 
must  be  assumed  to  have  been  made  in  England,  but  at  the  same 
time  the  actual  document  embodying  the  contract  was  executed  in 
Scotland.  Mr.  Hart  had  mentioned  the  matter  to  him  in 
conversation  a  little  time  previously,  and  he  had  endeavoured  to 
find  some  authority  for  it,  but  regretted  to  say  that  the  law  on 
that  point  was  not  quite  clear.  He  had  consulted  the  treatises 
of  Foote  and  Dicey  and  Westlake,  the  chief  authorities,  and  Dicey 
referred  to  a  remark  in  Nelson's  '  Private  International  Law", 
where  it  was  stated  that  prima  facie,  and  as  a  general  rule,  the 
formalities  of  a  contract  relating  to  movables  required  by  the  law 
of  the  place  where  it  was  made  were  necessaiy  and  sufficient  for  its 
external  and  formal  validity  in  England,  but,  if  the  contract  was 
intended   by  the    parties   thereto   to  be  an  English  contract  and 
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transaction,  it  would  be  a  good  contract  and  enforceable  in  England 
if  it  complied  with  the  formalities  required  by  the  law  of  England  ; 
and  Story  in  his  '*  Conflict  of  Laws  ",  in  a  note  said  :  "  The  place 
where  a  contract  is  signed  is  not  necessarily  the  place  where  the 
contract  in  contemplation  of  law  is  made,  for  it  may  not  be  the 
intention  of  the  parties  that  it  should  go  into  effect  there."  The 
real  answer,  therefore,  to  the  question  appeared  to  be  that,  if  from 
the  nature  of  the  transaction  the  contract  must  be  assumed  to  be 
made  in  England,  or,  if  not  made  in  England,  it  was,  from  its  form, 
the  evident  intention  of  the  parties  to  make  what  the  Courts  would 
call  an  English  contract,  it  would  lie  sufficient  if  it  was  executed  in 
English  form.  It  depended  to  some  extent  on  the  actual  way  in 
which  the  transaction  was  carried  out. 

Mr.  Hart  had  also  raised  the  question  as  to  whether  a  pure 
endowment  was  a  policy  of  life  assurance.  If  the  first  case  he 
quoted  was  referred  to,  that  of  the  "Prudential  Assurance  Company 
v.  the  Commissioners  of  Inland  Revenue",  it  would  be  seen  there 
that,  although  Mr.  Justice  Channell  in  deciding  the  case  said  the 
contract  must  be  considered  as  a  whole,  yet  he  first  of  all  analyzed 
the  contract  into  its  two  constituents  and  said,  "If  it  were  to  be 
split  up  and  treated  as  two  separate  contracts,  I  should  incline  to 
the  view  that  even  the  old  age  endowment  portion  of  it  would 
satisfy  the  definition."  Those  words  alone  appeared  to  be  sufficient 
to  show  that  a  pure  endowment  was  considered,  at  least  by  the 
Court  in  that  instance,  as  coming  within  the  definition  of  a  policy 
of  life  assurance.  Mr.  Hart  appeared  to  think  that  in  the  paper  he 
expressed  some  fear  that  the  decision  in  Bawden's  case  would  be 
followed  in  future  cases.  If  that  impression  had  been  conveyed  1  >y 
the  remarks  in  the  paper,  he  would  like  to  say  that  it  was  not  his 
intention  so  to  do.  The  concluding  words  he  had  written  on  the 
subject  would  show,  he  thought,  what  his  view  was:  "In  new  of 
the  conflict  of  legal  opinions  and  decisions  on  this  point,  perhaps  all 
that  can  safely  be  said  is  that,  while  there  seems  to  be  a  tendency 
to  distinguish  Bawden's  case  from  others  resembling  it,  and  to  confine 
its  authority  to  cases  standing  exactly  on  all  fours  with  it, 
nevertheless,  while  hoping  for  the  best,  we  must  be  prepared  for 
the  worst  as  represented  by  that  case."  From  one  or  two  cases 
that  had  been  decided  lately,  the  tendency  seemed  to  be  to  follow 
Biggar's  case  rather  than  Bawden's  case,  but  at  the  same  time  he 
had  quoted  a  very  recent  case  in  which  Mr.  Justice  Grantham 
took  the  other  and  perhaps  the  worse  course.  With  regard  to  the 
question  of  enquiries  being  made,  not  merely  from  the  existing 
trustees,  but  from  all  previous  trustees  who  might  have  received 
notice  of  any  transaction  affecting  the  trust,  apparently  from  the 
decision  in  Wasdale's  case  that  was  the  only  safe  course  to  adopt. 
Whether  it  was  practicable  or  not  was  another  matter;  he  was 
inclined  to  think  it  was  not.  It  was,  however,  not  wise  to  shut 
one's  eyes  to  the  fact  that  in  not  doing  so  some  sort  of  risk  was 
being  taken.  Mr.  Hart  had  also  raised  a  question  as  to  whether 
the  production  of  the  deed  was  a  sufficient  compliance  with  the  Act 
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of  1867,  and  differed  from  his  own  opinion  on  that  point.  There 
was  of  course  room  for  difference  of  opinion  on  that  as  on  most 
other  points,  and  in  matters  of  law  as  in  other  things  he  was  not 
prepared  to  consider  himself  infallible.  In  that  connection  he  might 
mention  the  case  of  "Deny  v.  Peck",  where  on  a  point  of  pure  law 
the  Court  of  Appeal  unanimously  reversed  the  decision  of  the  Court 
below,  and  the  House  of  Lords  unanimously  reversed  the  decision  of 
the  Court  of  Appeal.  With  regard  to  Horncastle's  case,  he  was 
sorry  if  any  words  of  his  should  have  suggested  that  he  had  not 
fully  considered  the  question  as  to  when  extrinsic  evidence  could  be 
given  in  reference  to  a  contract  and  when  it  could  not.  He  had 
endeavoured  to  state  the  necessary  conditions  laid  down  on  this 
point  by  the  learned  Judge  in  dealing  with  that  case.  On  page  137 
he  had  pointed  out  that  Horncastle's  case  was  distinguished  from 
the  other  case,  De  Lassalle  v.  Guildford",  on  the  grounds  that  in 
the  former  (l)  the  representation  set  up  was  not  a  collateral 
agreement,  (2)  the  policy  was  intended  to  cover  the  whole  contract, 
and  (3)  the  agreement  and  policy  were  inconsistent.  He  thought 
that  was  quite  sufficient  to  indicate  as  to  when  they  should  take 
notice  of  a  previous  representation,  and  when  it  was  safe  to  ignore  it. 

Mr.  Sharman  had  referred  to  Fairley's  case,  and  had  suggested 
that  the  question  of  notice  was  a  matter  of  form,  and  would  be  dealt 
with  by  the  lex  fori,  rather  than  the  lex  domicilii.  In  that  connection 
he  might  quote  the  words  of  Lord  Watson  where  he  said:  "It 
would,  in  my  opinion,  be  contrary  to  the  elementary  principles  of 
international  law,  and,  as  far  as  I  know,  without  authority,  to  hold 
that  the  right  of  a  Scottish  creditor  when  so  perfected  can  be 
defeated  by  a  transaction  between  his  debtor  and  the  citizen  of  a 
foreign  country,  which  would  be,  according  to  the  law  of  that 
country,  but  is  not  according  to  the  law  of  Scotland,  sufficient  to 
create  a  real  right  in  the  goods."  That  was  a  distinct  contribution 
to  the  question,  and  seemed  to  indicate  that  in  the  opinion  of  a 
distinguished  judicial  member  of  the  House  of  Lords,  in  such  a 
matter  it  was  the  lex  domicilii  that  would  prevail  rather  than  the 
lex  fori,  in  spite  of  the  marked  inclination  of  courts,  wherever 
practicable,  to  apply  the  lex  fori. 

Mr.  Lutt  had  referred  to  a  case  where  a  part  of  the  loan  was 
paid  off,  and  had  asked  whether,  when  subsequently  the  remainder 
of  the  loan  was  repaid,  the  re-assignment  must  be  stamped  for  the 
whole  amount.  The  revenue  authorities  in  such  a  case  demanded  a 
stamp  in  respect  of  the  whole  amount  at  any  time  secured.  With 
regard  to  Mr.  Doust  Smith's  remarks  on  the  question  of  a  bill  of 
sale,  the  paper  was  dealing  rather  with  present  day  cases,  and 
assumed  a  knowledge  of  cases  decided  some  time  ago.  The  point 
he  was  dealing  with,  which  he  trusted  had  not  led  to  any  mis- 
understanding was  that  of  the  effect  on  the  bill  of  sale  itself.  A> 
he  had  said  in  his  paper,  a  bill  of  sale  could  not  even  be  used  as 
evidence  to  prove  that  the  policy  was  deposited  with  the  intention 
of  creating  a  charge  on  it ;  to  the  extent  to  which  the  bill  showed 
this,   it  would  itself  be  void  altogether,   as  creating  a  charge  on 
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something  other  than  a  personal  chattel.  Perhaps  if  he  had  said, 
"It  would  itself  be  void  as  a  bill  of  sale",  it  would  have  been  less 
free  from  any  doubt,  because  that  was  what  was  intended.  Granted 
that  it  was  void  as  a  bill  of  sale,  it  was  still  valid  as  an  equitable 
mortgage  of  the  property  which  ought  not  to  have  been  included  in 
the  schedule.  That  was  decided  in  the  case  of  In  re  Burdett " 
nearly  twenty  years  ago. 

With  reference  to  the  payment  of  estate  duty  in  connection  with 
policies  paid  under  the  Revenue  Act,  1889,  his  attention  had  been 
called  to  the  case  of  the  "Attorney-General  v.  Waek."  He  was 
bound  to  say  that  he  had  left  that  case  out  of  the  paper  with 
"malice  aforethought."  Some  time  ago  he  had  occasion  to  know 
that  the  revenue  authorities  were  quoting  that  case.  They  quoted 
it  first  with  a  wrong  elate,  and  he  had  some  trouble  in  finding  it, 
and  when  he  found  it  he  could  not  see  that  it  had  any  very  clear 
bearing  on  this  particular  subject,  and  therefore  he  had  left  it  out. 
If  the  Inland  Revenue  authorities  desired  to  set  out  a  fairly  good 
claim  to  estate  duty  in  such  circumstances,  he  might  perhaps  say, 
without  egotism,  that  he  thought  they  could  make  out  a  much  stronger 
case  by  taking  the  line  of  argument  he  had  discussed  in  the  paper. 

With  reference  to  foreclosure  and  a  recent  text-book,  he  could 
assure  Mr.  Faulks  that  he  had  not  misunderstood  the  author  in  any 
way.  So  far  from  that  being  the  case,  he  had  discussed  the  point 
with  the  writer  of  the  book  in  question  himself,  and  he  appeared 
still  to  adhere  to  the  views  there  expressed.  Mr.  Faulks  had  raised 
a  point  as  to  whether  there  could  be  a  settlement  policy  apart  from 
the  Acts.  With  regard  to  that  he  would  call  attention  to  some  words 
he  had  quoted  on  page  186,  by  Mr.  Justice  Swinfen  Eady,  when  he 
was  dealing  with  the  question  as  to  whether  the  policy  in  the  case 
he  had  before  him  actually  came  under  the  Act  or  not.  In 
connection  with  the  suggestion  that  the  policy,  by  reason  of  its 
terms,  was  not  within  the  Statute,  Mr.  Justice  Swinfen  Eady  said 
that  the  result  would  have  been  the  same  if  it  were  held  that  the 
policy  was  not  within  the  Statute,  for  in  that  case  it  was  simply 
an  agreement  between  the  assured  and  the  assurance  society  that 
the  institution  on  his  death  would  pay  the  money  to  the  person 
appointed. 


An  Investigation  into  the  Mortality  among  Scandinavian 
Emigrants  to  the  Congo.     By  Paul  Bergholm. 

["  Undersokning   angaende  Dodlifflieten   bland  Skandinaviska   Congofarande." 
Stockholm,  1906.] 

IN  September  1905,  at  the  request  of  Director  Sven  Palme,  1 
began  an  investigation  into  the  mortality  among  Scandinavian 
emigrants  to  the  Congo,  based  upon  a  portion  of  the  Statistical 
Reports  contained  in  a  work  entitled  "Scandinavians  in  the  Congo", 
published  in  the  summer  of  1905  by  the  Danish  Lieut. -Colonel 
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H.  Jenssen-Tusch.  I  submit  herewith  the  following  account  of 
the  manner  in  which  the  investigation  in  question  was  carried  out. 

The  material  is  gathered  from  the  "  Chronological  Record 
"respecting  922  Scandinavian  Congo  Emigrants  1878-1904" 
contained  in  "  Supplement  l\To.  1 "  to  "  Scandinavians  in  the 
Congo."  This  record  gives  the  number,  nationality,  name, 
occupation  and  date  of  entry  for  all  Scandinavians  emigrating  to  the 
Congo  in  each  of  the  years  from  1878  to  1904.  The  records  as  to 
date  of  birth  and  date  of  exit  from  the  material  for  observation 
have  been  obtained  partly,  and  to  the  greater  extent,  from 
"Scandinavians  in  the  Congo",  further  from  the  "Swedish 
Mission  Society's "  Register  of  Missionaries  sent  out,  and, 
finally,  from  official  statements  prepared  ministerially  by  the 
General  Secretariat  of  the  Congo  State. 

The  whole  material  is  thus  constituted  of  922  persons,  of 
whom  236  died  during  the  period  of  observation — of  these,  24 
during  the  journey  home  from  the  Congo  or  later  on  as  a  result 
of  residence  in  the  Congo.  From  this  material  the  whole  number 
of  entrants  in  the  year  1904  has  been  separated — altogether  60 
persons — because  for  these,  with  the  exception  of  information  as 
to  the  date  of  entry,  the  other  necessary  data  were  wanting  in 
nearly  every  case. 

The  remaining  862  persons  have  been  entered  on  cards  on 
which  are  given  the  number,  nationality,  name,  occupation,  and 
date  of  entry  direct  from  the  "Chronological  Record",  relying 
on  the  data  found  as  above  as  to  the  date  of  birth  and  entry.* 

In  cases  where  exit  is  caused  by  death  the  cause  of  death 
when  known  has  been  given  on  the  card. 

All  the  dates  are  given  in  years  and  months.  Each  person  is 
assumed  to  have  been  born  and  to  have  died  in  the  middle  of  the 
month.  The  ages  at  exit  and  entry  and  the  periods  of  observation 
which  are  giveu  on  the  cards  are  obtained  by  subtracting  one  date 
from  the  other,  hence  the  ages  and  periods  of  observation  are 
also  given  in  years  and  months. 

From  the  862  cards  thus  filled  up  39  have  been  excluded  on 

*  As  it  is  customary  for  an  emigrant  to  the  Congo,  after  two  years  of 
residence  there,  to  seek  some  period  of  rest  in  his  native  land  before  returning 
thither,  and  as  it  would  have  made  the  investigation  unnecessarily  difficult  to 
take  account  of  such  periods  of  absence  from  the  Congo,  the  date  of  the  last 
exit  which  was  not  followed  by  any  re-entry  has,  as  a  rule,  been  taken  as  the  date 
of  exit.  Only  in  a  couple  of  cases,  when  the  interruption  in  the  residence  in  the 
Congo  occupied  a  disproportionately  long  time  and  this  time  was  exactly  given, 
has  it  been  taken  into  account,  and  the  time  of  observation  consequently  divided 
into  the  earlier  and  later  periods.  The  same  person  has  thus  been  entered  on 
two  cards — that  is,  treated  as  two  separate  persons.  For  the  persons  who 
remained  in  the  Congo  at  the  close  of  190-A  the  date  of  exit  has  been  treated 
as  31st  December  1904. 
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the  ground  of  incomplete  information  respecting  dates  of  birth 
and  exit,  leaving,  for  the  mortality  investigation,  a  body  of  823 
persons,  with  230  cases  of  death,  and  with  a  total  period  of 
observation  of  30,421  months.  The  average  period  of  observation 
thus  amounts  to  37  months. 

From  this  material  there  have  been  produced  altogether 
seven  tables.  Table  1  gives  a  general  survey  of  the  entire 
material  as  it  appeared  before  any  eliminations  had  been  made. 
When  the  numbers  had  been  entered  in  columns  2  and  3, 
column  4  was  obtained  by  adding  the  difference  between  the 
entries  and  exits  for  each  year  to  the  number  found  at  the  close  of 
the  preceding  year.  The  numbers  for  column  5  were  obtained 
by  taking  for  each  year  the  average  of  the  numbers  of 
persons  at  the  close  of  the  year  in  question  and  the  preceding 
year.  Column  6  was  obtained  direct  from  the  original  statements, 
and  column  7  by  dividing  for  each  year  100  times  the  number  in 
column  6  by  the  number  in  column  5.  The  figures  thus  obtained 
give  the  percentage  of  mortality  among  emigrants  to  the  Congo  for 
each  year  from  1878  to  1904.  By  dividing  100  times  the  total  of 
the  numbers  in  column  6  by  the  total  of  the  numbers  in  column  5, 
the  average  percentage  of  mortality  is  obtained  for  the  entire 
material  for  the  period  from  1878  to  1904. 

Fur  the  following  investigations  the  material  has  been  divided 
into  four  different  groups,  with  the  occupation  as  the  basis  of 
division.  As  there  are  few  different  occupations  represented,  and 
these  are  of  quite  a  different  character  one  from  the  other,  it 
has  been  deemed  proper  to  try  and  discover  the  effect  which 
different  occupations  would  exercise  on  the  mortality.  The 
material  has,  in  accordance  herewith,  been  divided  into 


Group  1. 

Soldiers 

.      141 

per: 

sons 

with 

65  deaths 

o 

Missionaries 

.     104 

>) 

41       „ 

„      3. 

Seamen 

.     506 

)> 

107      „ 

„      -i- 

Others 

.       72 

)! 

17      „ 

„      5. 

Total  . 

.     823 

>■> 

230      „ 

This  division  into  groups  has  been  carried  out  in  Tables  2,  3  and  7. 

Table  2  gives  the  exposed  to  risk  and  the  mortality  in 
different  years  of  observation.  The  numbers  in  columns  2,  5,  8,  1 1 
and  14,  and  the  numbers  in  columns  3,  6,  9,  12  and  15  have  been 
obtained  direct  from  the  original  statements.  By  dividing  100 
times  the  last  named  figure  bv  one -twelfth  of  the  former,  the 
figures  in  columns  4,  7,  10,  13  and  16  were  obtained.  They  give 
the  percentage  of  mortality  in  different  years  of  observation. 

Table    3   forms   an    abridgment    of  Table    2.     It   shows  the 
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percentage  of  mortality  in  different  periods  of  duration,  grouped 
so  as  to  include  approximately  the  same  number  of  months  of 
exposure.  By  dividing  100  times  the  total  of  the  deaths  by 
one-twelfth  of  the  total  of  the  months  of  observation,  the  average 
percentage  of  mortality  is  obtained  for  each  group. 

Table  4  gives  the  mortality  of  all  those  observed  for  different 
ages.  Column  2  was  obtained  by  adding  together  for  each  age 
the  months  of  exposure  to  risk.  The  numbers  in  column  4 
were  obtained  by  dividing  100  times  the  numbers  in  column  3 — 
which  were  taken  direct  from  the  original  statements — by 
one-twelfth  of  the  numbers  in  column  2.  This  gives  a  measure 
of  the  mortality  among  the  observed  at  different  ages.  In  order 
to  facilitate  comparison  with  other  mortality  tables  this  K  observed 
force  of  mortality"  has  been  graduated  graphically  for  the  ages 
23  to  40,  where  the  material  is  most  complete.  The  graduated 
force  of  mortality  is  given  in  column  5. 

Table  5  contains  a  "  comparison  between  the  actual  deaths 
"  and  those  calculated  from  the  male  mortality  table  of  the 
■•  Swedish  population  for  the  years  1881  to  1890."  Column  2 
is  identical  with  the  corresponding  column  in  Table  4,  and  the 
numbers  indicated  by  qx  in  column  3  are  taken  from  the  graduated 
male  mortality  table  for  the  whole  kingdom  for  the  years  1881 
to  1890.  Column  4  has  been  obtained  by  multiplying  for  each  age 
one-twelfth  of  the  numbers  in  column  2  by  the  numbers  in  column 
3,  and  column  6  results  from  dividing  the  numbers  in  column  5  by 
those  in  column  -i.  By  dividing  the  sum  of  the  numbers  in 
column  5  by  the  sum  of  the  numbers  in  column  4,  the  number 
12-7  was  obtained,  which  thus  gives  the  proportion  between  the 
observed  mortality  and  the  mortality  which  might  be  expected  to  be 
found  among  an  equally  large  number  of  men  of  the  same  age  in 
Sweden. 

Table  6  gives  a  graphic  representation  of  the  observed  and 
graduated  force  of  mortality  (as  set  forth  in  Table  4).  For  the 
sake  of  comparison  it  also  shows  the  mortality  according  to  the 
male  Swedish  Mortality  Table  for  the  years  1881  to  1890 
emploved  in  the  preceding  table. 

Table  7  exhibits  the  deaths  divided  into  different  occupations, 
and  causes  of  death.  As  the  number  of  deaths  from  unknown 
causes — altogether  39 — is  deducted  from  the  total  number  of 
deaths  according  to  Table  1,  there  remains  a  total  of  197  cases  of 
death  from  known  causes. 

The  causes  of  death  sriven  in  the  first  column  of  the  table  have 
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been  arranged  according  to  the  apparent  importance  of  their 
influence  upon  the  mortality  in  the  Congo.  Column  7  was  obtained 
by  dividing  100  times  the  number  in  column  6  by  the  whole  number 
of  cases  of  death  from  known  causes,  197.  The  numbers  in 
column  7  thus  show  the  percentages  due  to  different  causes  of  death. 

In  the  tables  explained  above,  the  mortality  among 
Scandinavian  emigrants  to  the  Congo  has  been  set  forth  from 
somewhat  different  points  of  view. 

In  Table  1  it  has  been  shown  how  the  mortality  varied 
in  the  course  of  the  years  from  1878,  up  to  and  including 
1904.  Four  different  periods  worthy  of  consideration  are 
noticeable  with  regard  to  mortality. 

The  first  period  includes  the  years  1878  to  1884;  here  the 
data  are  still  scanty,  and  as  a  consequence  the  mortality  fluctuates 
considerably  :  from  100  per-cent  one  year  to  0  per-cent  another. 

The  second  period,  the  years  1885  to  1889,  shows  more  stable 
conditions  as  regards  mortality,  with  a  relatively  low  mortality, 
averaging  5  per-cent. 

The  third  period  includes  the  decade  1890  to  1899.  This 
shows  an  extremely  high  mortality,  the  rate  varying  between  92 
and  15*5  per-cent.  This  decade  forms  an  interval  differing 
greatly  from    the    preceding    and    following   periods. 

In  the  fourth  period,  years  1900-1904,  the  mortality  percentage 
is  relatively  low,  varying  between  3"7  and  8*5  per-cent.  For  the 
year  1904  it  was  5-6  per-cent. 

If  contrasted  with  the  adverse  conditions  of  mortality  in  the 
decade  commencing  with  1890,  the  last  period  thus  shows  a 
decided  improvement.  The  experience  in  the  other  periods  warns 
us,  however,  against  entertaining  too  great  hopes  of  the  permanence 
of  the  improvement  which  has  occurred.  Nor  do  there  exist  any 
perceptible  guarantees  against  a  relapse  into  the  enormous  mortality 
of  the  period  1890-99. 

In  Tables  2  and  3  an  endeavour  has  been  made  to  show  the 
effect  on  the  mortality  of  the  length  of  the  period  of  observation, 
that  is,  of  the  duration  of  residence  in  the  Congo.  It  is  clear  from 
both  tables  that  the  heaviest  mortality  arises  during  the  first 
years  of  observation.  In  Table  3  it  is  seen  also  how,  for  all 
the  observed  periods,  the  mortality  percentage  falls  with  the  length 
of  the  period  of  observation  from  13  per-cent  in  the  first  year  to 
63  per-cent  in  the  6th  to  10th  years.  An  increase  is  certainly 
noticeable  in  the  twelve  last  years  of  observation,  but  too  much 
importance  must  not  be  ascribed  to  this.     With  the  small  material 
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which  is  available  at  these  high  observation  periods,  a  single 
death  more  or  less  varies  the  rate  of  mortality  appreciably. 

Table  3  shows  how  the  mortality  is  affected  in  different  groups 
of  occupation.  The  military  group  divides  itself  from  the  rest  in 
a  specially  remarkable  manner,  with  a  mean  mortality  of  15'2 
per-cent.  It  shows  a  mortality  more  than  twice  as  great  as  that 
of  the  missionary  group,  whose  corresponding  figure  is  7'5,  and 
nearly  double  that  of  the  seamen  group  with  7*7  per-cent.  The 
mean  percentage  of  mortality  for  the  whole  observed  material,  9*1,  is 
also  far  below  the  figure  of  the  military  group.  As  there  is  every 
reason  to  believe  that  the  selection  among  entrants  into  the  Congo 
is  much  more  stringent  among  soldiers  who  are  in  the  Government 
service  than,  for  example,  among  missionaries  working  for  private 
institutions,  this  great  difference  in  favour  of  the  latter  is  the 
more  noteworthy. 

From  Table  7  it  appears  clearly  that  about  20  per-cent  of  the 
cases  of  death  among  soldiers  arise  from  sunstroke,  accident  and 
injuries  in  battle,  while  among  missionaries  no  case  of  death  is 
noted  from  these  causes. 

This  circumstance  contributes  in  a  measure  to  explain  why  the 
mortality  in  the  military  group  is  so  much  heavier  than  in  the 
missionary  group.  That  the  seamen  group,  in  which  accident 
likewise  plays  a  prominent  role  as  a  cause  of  death,  has,  nevertheless, 
such  a  decidedly  lower  percentage  of  mortality  than  the  military 
group  seems,  however,  difficult  of  explanation.  No  other 
explanation  than  the  heavier  claim  upon  the  individual  of  military 
service,  which  does  not  at  all  times  afford  opportunity  for  due 
regard  to  personal  safety,  can  be  given  here. 

Table  4,  Mortality  Table,  sets  forth,  as  already  stated,  the 
mortality  at  different  ages  among  all  those  observed.  The 
graduated  values  of  the  force  of  mortality  for  the  ages  most 
numerously  represented  here  show  a  feature  worthy  of  note.  At 
the  youngest  ages  the  force  of  mortality  decreases  with  increasing 
age.  Age  32  marks  a  turning  point ;  thereafter  an  increase  in 
the  force  of  mortality  is  apparent.  It  seems  thus  as  if  the  ages 
about  32  years  were  most  capable  of  resistance  to  the  ravages 
of  the  Congo  climate. 

Tables  5  and  6  set  forth  the  mortality  in  the  Congo  in 
comparison  with  the  normal  Swedish  mortality.  As  already 
pointed  out  the  comparison  shows  that  the  mortality  among 
Scandinavians  in  the  Congo  is  nearly  13  times  as  great  as  the 
normal  Swedish  mortality. 
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Finally,  as  regards  mortality  as  depending  on  different  causes 
of  death,  it  appears  from  Table  7  that  fever  is,  beyond  comparison, 

the  most  important  cause  of  death,  since  nearly  three-fourths  of 
all  cases  of  death  are  ascribed  to  this  cause.  It  is  malaria  and 
its  complications,  luematuric  fever  and  dysentery,  which,  in  most 
cases,  make  the  white  man's  grave.  Tuberculosis  seems,  on  the 
contrary,  not  to  be  of  special  importance,  probably  owing  to  the 
rigid  selection  before  entry  into  the  Government  service.  It  is 
also  significant  that,  of  the  five  cases  of  death  from  tuberculosis 
which  are  recorded,  not  less  than  3  were  among  missionaries  who, 
thanks  to  their  rigidly  ascetic  and  generally  quiet  life,  show 
themselves,  in  other  cases  above  referred  to,  among  those  must 
capable  of  resistance. 

As  a  general  measure  of  the  mortality  among  Scandinavian 
travellers  in  the  Congo,  this  investigation  fixes  the  mean  mortality 
percentage  at  9*1. 

It  is  of  special  interest  to  compare  this  result  with  what  is 
known  from  previous  investigations  concerning  mortality  in  the 
Congo. 

The  author  of  "  Scandinavians  in  the  Congo  "  mentions  in 
his  work  some  officially  prepared  tables  showing  the  mortality 
from  1880  to  1890  among  white  persons  employed  in  the 
Government  service  or  in  private  enterprises  now  abandoned. 

These  include  a  table  of  the  average  rate  of  mortality  in 
the  years  1890-1896,  amongst  Whites  employed  in  the  Congo 
Railway  Company,  given  as  9*9  per-cent,  of  which  8'5  per-cent  is 
due  to  sickness. 

Another  table  gives  the  mortality  among  officials  of  the 
Department  of  the  Interior  —  including  soldiers,  seamen, 
engineers,  and  artisans — from  the  years  1885-1896,  with  352  cases 
of  death  for  5,068  years  of  observation.  What  is  meant  by  a 
year  of  observation  is,  however,  not  identical  with  12  months  of 
exposure,  but  must,  on  an  average,  be  assumed  to  be  three- 
fourths  of  a  year.  The  tables  would  thus  give  352  deaths  for 
3,801  actual  years  of  observation,  or  a  mean  mortality  of  9'2  per-cent. 

Both  these  tables  are,  however,  misleading,  in  so  far  that  they 
only  deal  with  deaths  in  the  Congo  itself,  and  take  no  account  of 
deaths  which  occur  on  the  homeward  journey  or  subsequently  as 
a  result  of  residence  in  the  Congo.  The  mortality  given  is, 
therefore,  to  a  great  extent,  too  low. 

Of  more  value  in  this  comparison  is  the  result  of  an 
investigation    (>  On    the    rates    of   mortality   in    certain    parts    of 
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Africa",  which  was  undertaken  in  the  year  1897  for  the  Institute  of 
Actuaries  by  Dr.  A.  E.  Sprague.  This  investigation,  which  included 
among  others  971  officials  in  the  Congo  State,  gave  as  a  result  a 
mean  rate  of  mortality  of  9*-l  per-cent  for  Whites  in  the  Congo. 

Having  regard  to  the  fact  that  Dr.  Sprague's  investigation 
was  carried  out  at  a  time  when  the  mortality  in  the  Congo  was 
considerably  heavier  than  now,  it  must  be  assumed  that  the 
result  of  the  foregoing  investigation  agrees  much  more  nearly 
with  the  result  at  which  he  arrived. 

This  indicates  that  the  mortality  among  Scandinavians  in  the 
Congo  does  not  differ  appreciably  from  the  mortality  among 
other  Whites  there.  If  any  difference  can  be  shown,  it  seems  to 
be  in  favour  of  the  Scandinavians. 

Table  1. 
Synoptical  Table, 
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*  The  figures  in  this  column  give  those  persons  who  entered  during  the  year 
the  date  of  whose  exit  is  unknown,  and  who  cannot  therefore  remain  the  subject 
of  observation. 
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Table  4. 
Mortality  Table. 


Months  of 
observation 

Xo.  of 
Deaths 

Force  of 

Mortality 

Ages 

Observed 
% 

Graduated 
% 

(1) 

(2) 

(3) 

(4) 

(5) 

17-20 

109 

1 

11-0 

... 

21 

366 

1 

33 

22 

693 

11 

19-0 

lie 

23 

959 

8 

100 

10-2 

24 

1,409 

8 

6-8 

9o 

25 

1,976 

12 

73 

9-0 

26 

2,372 

16 

8-1 

86 

27 

2,402 

24 

120 

83 

28 

2,332 

12 

62 

8-0 

29 

2,103 

17 

97 

7-9 

30 

1,971 

16 

9-7 

7-8 

31 

1,710 

9 

57 

7-7 

32 

1,771 

13 

88 

7-6 

33 

1,488 

9 

73 

7-7 

34 

1,380 

8 

70 

7-9 

35 

1,228 

9 

8-8 

8-3 

36 

1,128 

8 

8-5 

8-8 

37 

954 

8 

101 

9-7 

38 

830 

9 

130 

10-6 

39 

725 

6 

9-9 

11-7 

40 

593 

7 

142 

13-0 

41 

439 

0 

o-o 

42 

346 

2 

6-9 

43 

284 

4 

16-9 

... 

44 

210 

2 

11-4 

... 

45 

140 

< 

34-3 

... 

46 

110 

2 

218 

... 

47 

72 

1 

16-7 

... 

48 

53 

0 

00 

49 

26 

1 

46  2 

... 

50-53 

29 

1 

414 

... 
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Table  5. 

Comparison  between  the  actual  deaths  and  those  calculated  from  the  male 
Mortality  Table  of  the  Swedish  population  for  the  years  1881  to 
1890. 


Ages 

Months  of 

Calculated 

Actual 

T, 

observation 

Qx 

Deaths 

Deaths 

X 

=  12/* 

ix-h 

T* 

qx-ix 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

17-20 

109 

0-532 

0-05 

1 

20-0 

21 

366 

0-644 

0-20 

1 

5-0 

22 

693 

0-664 

0-38 

11 

28-9 

23 

959 

0672 

0-54 

8 

14-8 

24 

1,409 

0-678 

0-80 

8 

100 

25 

1,976 

0-674 

111 

12 

10-8 

26 

2,372 

0-665 

1-31 

16 

12-2 

27 

2,402 

0-665 

1-33 

24 

18-0 

28 

2,332 

0-677 

1-32 

12 

9-1 

29 

2,103 

0-681 

1-19 

17 

14-3 

30 

1,971 

0-673 

111 

16 

14-4 

31 

1,910 

0-670 

1-07 

9 

8-4 

32 

1,771 

0-678 

1-00 

13 

130 

33 

1,488 

0-692 

0-86 

9 

10-5 

34 

1,380 

0-694 

0-80 

8 

10-0 

35 

1,228 

0-711 

0-73 

9 

12-3 

36 

1,128 

0743 

0-70 

8 

11-4 

37 

954 

0773 

0-62 

8 

12-9 

38 

830 

0-794 

055 

9 

16-4 

39 

725 

0-827 

0-50 

6 

12-0 

40 

593 

0-875 

0-43 

7 

16-3 

41 

439 

0-913 

0-33 

0 

o-o 

42 

346 

0-938 

0-27 

2 

7-4 

43 

284 

0-973 

0-23 

4 

17-4 

44 

210 

1-019 

0-18 

2 

11-1 

45 

140 

1-062 

0-12 

4 

33-3 

46 

110 

1-100 

o-io 

2 

20-0 

47 

72 

1-144 

0-07 

1 

14-3 

48 

53 

1-203 

0-05 

0 

o-o 

49 

26 

1-261 

0-03 

1 

33-3 

50-53 

29 

1374 

0-03 

1 

33-3 

1801 

229 

127 
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Correspondence. 
CORRESPONDENCE, 


[April 


MORTALITY   ON   THE   CONGO. 
To  the  Editor  of  the  Journal  of  the  Institute  of  Acinar  ie*. 

15  March   1907. 

Dear  Sir, — In  the  foregoing  valuable  investigation  by  Paul 
Bergholm  into  this  subject,  the  date  of  death  has  been  taken  as  tin- 
date  of  exit  of  those  who  have  died.  That  is  to  say,  in  finding  the 
"  exposed  to  risk  ",  the  year  of  death  has  not  been  treated  as  a 
complete  year,  but  the  life  has  been  held  as  exposed  to  risk  only  up 
to  the  date  of  death.  This  procedure  is  different  from  that  usually 
followed  by  British  Actuaries,  and  its  effect  is  to  diminish  the 
"  exposed  to  risk  ",  and  consequently  to  increase  the  resulting  rates 
of  mortality.  In  fact  the  rates  deduced  by  this  method  are  not  the 
true  "rates  of  mortality"  as  defined  in  the  Test-Book,  but  are 
approximations  to  the  "force  of  mortality."  This  difference  should 
accordingly  be  borne  in  mind  when  making  any  comparison  between 
M.  Bergholm's  results  and  those  which  have  been  published  in  this 
country.  Assuming  the  deaths  to  be  evenly  distributed  throughout 
the  year,  the  effect  of  M.  Bergholm's  method  will  be  to  diminish  the 
"  exposed  to  risk  "  by  six  months  in  the  case  of  each  death.  On  this 
assumption,  therefore,  the  true  rates  of  mortality  can  be  deduced 
from  his  figures  by  adding  to  the  number  of  years  of  life  exposed  to 
risk,  as  found  by  him,  one-half  of  the  number  of  deaths.  Making 
this  adjustment,  we  find  that  the  average  rate  of  mortality  over  the 
whole  experience  as  shown  in  Table  3  is  reduced  from  9T  per-cent 
to  87  per-cent.  The  average  rate  deduced  by  me  teu  years  ago 
(J.I. J.,  xxxiii,  288)  was  9"4  per-cent,  which  is  considerably  higher  ; 
but  this  difference  may  be  due  to  a  difference  in  the  average  ages  in 
the  two  experiences.  In  order  to  test  this  I  have  divided  the 
figures  in  M.  Bergholm's  Table  4  into  five  groups,  representing  the 
same  ages  as  the  groups  in  the  table  given  by  me  on  p.  290  of 
vol.  xxxiii.  Applying  the  above-mentioned  adjustment  in  respect  of 
the  year  of  death,  the  following  figures  are  obtained  : 


Ages 

Spragde 

Bergholm 

Years 
of  Life 

Actual 
Deaths 

Rate  of     Expected 

Mortality      D^ths 
per-cent 

Years 
of  Lite 

Actual 
Deaths 

Rate  of 
Mortality 
per-cent 

Expected 
Deaths 

17-25 
26-28 
29-33 
34-37 

38&np. 

408 
288 
362 
151 
138 

29 
23 
29 
16 

16 

7-1             34 

8-0             24 

8-0             28 

106             12 

11-6             15 

480 
618 
802 
407 
341 

41 
52 
64 
33 
39 

8-5 
8-4 
7-9 
81 
11-4 

34 
49 
64 
43 
39 

113 

113 

229 

229 

Having  regard  to  the  limited  extent  of  the  data,  the  two  sets 
of   rates   correspond  as    closely   as    could    have    reasonably   been 
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anticipated.  The  columns  headed  "  expected  deaths  "  are  obtained 
by  multiplying  the  exposed  to  risk  in  each  set  of  data  by  the  rates 
of  mortality  deduced  from  the  other  ;  and  it  will  he  seen  that 
(omitting  fractions)  they  coincide  in  each  case  with  the  actual 
deaths.  This  shows  that,  on  the  whole,  the  two  experiences  were 
subject  to  the  same  rates  of  mortality,  and  I  therefore  do  not 
think  that  the  figures  indicate  any  superiority  in  the  mortality  of 
Scandinavians  in  the  Congo  over  other  Europeans. 

M.  Bergholm  writes  as  if  it  were  an  established  fact  that  the 
rate  of  mortality  in  the  Congo  has  appreciably  diminished  in  recent 
years,  and  it  would  be  interesting  to  know  his  authority  for  this. 
His  own  investigation  is,  as  he  points  out,  not  a  sufficient  proof, 
and  the  above  comparison  seems  to  throw  doubt  upon  it. 

The  following  figures,  deduced  from  Tables  3  and  7,  bring  out 
the  relative  importance  of  various  causes  of  death,  and  show  clearly 
that  sailors  sutler  less  from  fever  than  any  other  class,  this  bei  a 
the  principal  reason  why  they  experience  a  much  lighter  death-rate 
than  soldiers.  As  Table  7  relates  to  236  deaths,  while  Table  3 
(from  which  the  "exposed  to  risk"  are  taken)  relates  to  230 
deaths  only,  these  figures  are  rather  too  large  in  some  cases.  The 
extent  of  the  errors  therein  can  be  measured  by  a  comparison  of 
the  average  rate  of  mortality  in  each  class  -with  the  corresjiondiiu 
rate  shown  in  Table  3  : 

Approximate  Rates  of  Mortality  p^r-c^nt  per  annum  from 
various  causes. 


Cause  of  Death 

Soldiers       Missionaries        Sailors       Occ°£gons     Tol 

Fever 

Other  Diseases    . 
Accident    and  violence 
Unknown   . 

10-1               6-0               4-3               5-1           5-7 

1-9                  -7                13                1-7            13 
1-6                0-                    -8                  -6              -7 
1-6                1-1                lo                2-8            l-n 

15-2 

7-8                7-9              10-2            9-2 

It  may  be  that  the  lighter  mortality  from  fever  among 
>ailors  is  due  to  their  occupation  keeping  them  more  or  less 
out  of  the  reach  of  mosquitos,  and  so  rendering  them  less  liable  to 
be  infected  with  malaria. 

In  this  connection  I  may  mention  having  once  seen  it  state:! 
that  the  crews  of  the  vessels  on  one  of  the  great  African  lakes  had 
suffered  much  less  from  malaria  ever  since  they  had  adopted  the 
plan  of  mooring  at  some  distance  from  the  shore  instead  of 
close  in  :  but,  unfortunately.  I  cannot  now  trace  the  source  of  that 
statement. 

Yours  faithfully, 

A.    E.    SPKAGUE. 
22.   George  Street, 

Edinburgh. 

VOL.    XLI.  D 
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THE     INSTITUTE     OF     ACTUARIES. 


ROYAL   PATRIOTIC   FUND   CORPORATION. 

The  following  correspondence  has  recently  passed  between 
Colonel  J.  S.  Young,  Secretary  of  the  Corporation,  and  the 
President  of  the  Institute  of  Actuaries  : 

Seymouk  House, 

17,  Waterloo  Place,  S.W., 

19  December  1906. 

Sir, — His  Royal  Highness  the  Duke  of  Connaught,  President  of 
this  Corporation,  and  the  Executive  Committee  are  very  sensible 
of  the  patriotic  services  rendered  by  the  President  and  Council  of 
the  Institute  of  Actuaries  in  connection  with  actuarial  valuations 
of  the  funds  administered  by  this  Corporation. 

In  recognition  of  such  services,  I  am  directed  to  ask  that  you 
will  be  pleased  to  move  the  Council  of  the  Institute  of  Actuaries  to 
allow  the  President  for  the  time  being  to  be  nominated  for 
co-optation  as  a  member,  for  the  three  years,  1907,  1908  and  1909, 
of  the  Royal  Patriotic  Fund  Corporation. 

The  limitation  of  the  years  named  is  imposed  by  the  provisions 
of  the  Act  of  Parliament  for  the  constitution  of  the  Corporation. 

It  is  recognized  that  the  President  of  the  Institute  of  Actuaries 
might  not  be  able  to  give  attendance  at  all  the  Committees  of  the 
Corporation.  I  am,  therefore,  to  say  that  attendance  of  the  President 
would  only  be  expected  at  the  meetings  of  the  Executive  Committee 
which,  in  the  past  three  years,  have  taken  place  at  this  office  at 
11.30  a.m.  on  the  first  Wednesday  in  February,  March,  May,  July, 
November  and  December  in  each  year. 

I  am  to  add  that  a  special  meeting  of  the  Royal  Patriotic  Fund 
Corporation  will  he  held  on  8  January  next  for  the  purpose  of 
co-opting  six  members  for  the  three  years  1907,  1908  and  1909. 

I  am,  therefore,  requested  to  ask  the  favour  of  a  reply  to  this 
letter  not  later  than  30th  instant,  so  that  timely  arrangements  may 
be  made  for  the  proceedings  of  the  Special  Meeting  of  the  Corporation 
on  8  January. 

I  remain.  Sir, 

Yours  very  faithfully, 

(Signed)         J.  S.  YOUNG,  Colonel, 
Secretary. 
The  Pbesidext  of  the  Institute  of  Actuaries. 


The  Institite  of  Actuaries, 

21  December  1906. 


Sir, — I  beg  to  acknowledge  receipt  of  your  letter  of  the  19th 
instant,  in  which  you  are  good  enough  to  inform  me  that  His  Royal 
Hiehness  the  Duke  of  Connaught.  President  of  the  Royal  Patriotic 
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Fund  Corporation,  and  the  Executive  Committee  are  graciously 
pleased  to  ask  the  Council  of  the  Institute  of  Actuaries  to  allow  the 
President  of  that  body  for  the  time  being  to  be  nominated  for 
co-optation  as  a  member  of  the  Corporation  for  the  three  years 
1907,  1908,  and  1909. 

In  reply  I  beg  you  to  inform  His  Royal  Highness  and  the 
Executive  Committee  that  the  Council  of  the  Institute  of  Actuaries 
feel  greatly  honoured  by  the  invitation  extended  to  their  President 
for  the  time  being,  and  that  they  accept  it  with  the  fullest  appreciation. 

Allow  me  to  thank  you  for  your  information  as  to  the  meetings 
of  the  Executive  Committee,  which  I  have  no  doubt  our  President 
for  the  time  being  would  be  able  to  attend. 

I  remain,  Sir, 

Yours  very  faithfully, 

(Signed)        FRANK  B.  WYATT, 

President, 


Seymour  House, 

17,  Waterloo  Place,  S.W., 

8  January  1907. 

Sir, — I  have  the  pleasure,  by  direction  of  His  Royal  Highness 
the  Duke  of  Connaught,  President  of  this  Corporation,  to  acquaint 
you  that,  at  a  special  meeting  of  the  Corporation  held  this  day,  the 
President  of  the  Institute  of  Actuaries  for  the  time  being  was 
co-opted  to  be  a  member  of  the  Corporation  and  of  its  Executive 
Committee  for  a  period  of  three  years  ending  31  December  1909. 

I  am,  therefore,  directed  to  request  your  attendance  at  this  office, 
on  AVednesday,  16th  instant,  at  11.30  a.m.,  for  the  purpose  of 
constituting  Sub-Committees  for  carrying  on  the  work  of  the 
Corporation. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  Servant, 

(Signed)         J.  S.  YOUNG,  Colonel, 

S(  cretary. 

The  Peesidext  of  the  Ixstitute  of  Actuaeies. 


The  Institute  of  Actuaries, 

10  January  1907. 

Sir, — I  beg  to  acknowledge,  with  gratification,  the  receipt  of 
your  letter  of  the  8th  instant,  in  which,  by  direction  of  His  Royal 
Highness  the  Duke  of  Connaught,  President  of  the  Royal  Patriotic 
Fund  Corporation,  you  acquaint  me  that,  at  a  special  meeting  of  the 
Corporation,  held  on  the  8th  instant,  the  President  of  the  Institute 
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of  Actuaries  for  the  time  being  was  co-opted  to  be  a  member  of  the 
Corporation  and  of  its  Executive  Committee  for  a  period  of  three 
years  ending  31  December  1909. 

I  have,  further,  to  thank  you  for  informing  me  of  the  meeting  to 
be  held  on  the  16th  instant,  which  1  shall  have  the  honour  of 
attending. 

I  am,  Sir, 

Faithfullv  yours, 
(Signed)        FEANK  B.  WYATT, 

President. 


THE   INSTITUTE   OF   ACTUARIES    v.    "THE    INSTITUTE    OF 
ACCOUNTANTS." 

It  may  interest  our  readers  to  know  that,  in  an  action  brought 
by  the  Institute  of  Actuaries  against  certain  persons  carrying  on,  or 
advertised  as  carrying  on,  a  business  known  as  the  '  Institute  of 
Accountants  "  (not  to  be  confounded  with  the  well-known  Institute 
of  Chartered  Accountants  in  England  and  Wales),  and  whose  Fellows 
and  Associates  had  begun  to  use  the  letters  F.I. A.  and  A.I.A. 
respectively,  after  their  names,  an  Order  was,  on  the  1  February  1907, 
made  by  the  Honble.  Mr.  Justice  Joyce  (with  the  consent  of  the 
Defendants)  perpetually  restraining  the  Defendants  and  all  other  the 
persons  constituting  or  carrying  on  business  as  the  Institute  of 
Accountants  from  using,  sanctioning,  or  authorizing  the  use  by  the 
Fellows  and  Associates  of  such  Institute  of  Accountants  of  the  letters 
F.I. A.  and  A.I.A.  respectively,  after  their  names,  either  alone  or  in 
conjunction  with  any  other  letter  or  word,  or  from  carrying  on 
business  in  any  such  manner  as  to  deceive  or  lead  to  the  belief  that 
such  business  is  that  of  or  is  in  any  way  connected  with  that  of  the 
Institute  of  Actuaries. 


MESSENGER    PRIZE    ESSAY. 


In  January  1905,  the   Council  offered  Two  Prizes  for  the  two 
best  Essays  on  the  following  subject,  namely — 

"The  Methods  of  ascertaining  the  Bates  of  Mortality  amongst 

the  general  Population  of  a  Country,  District,  or  Town,  or 

amongst  different  classes  of  such  population,  by  means  of 

Returns   of  Population,    Births,   Deaths,   and  Migration." 

(For  detailed  Syllabus,  see  vol.  xxxix,  pp.  127-8.) 

The  President,  Mr.  F.  B.  AVyatt,  announced  at  the  Sessional 

Meeting,   held  on   25   March   1907,  that  the  Council  had,  on  the 

recommendation  of  the  Adjudicators,  awarded  a  Prize  of  25  Guineas 

to  Mr.  C.  H.  Wickens,  A.I.A.,   of  the  Commonwealth  Bureau  of 

Census  and  Statistics,   Melbourne,  Australia,  for  his  Essay  on  the 

above  subject. 


[entered  at  stationers'  hall.] 
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"  I  hold  every  man  a  debtor  to  his  profession,  from  the  which  as  men  of  course  do  seek  to 
receive  countenance  and  profit,  so  ought  they  of  duty  to  endeavour  themselves  by  way  of 
amends  to  be  a  help  and  ornament  thereunto." — Bacon. 
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[The  Council  of  the  Institute  of  Actuaries  wish  it  to  be  under- 
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publicity  to  certain  of  the  papers  presented  to  the  Institute,  and  to 
abstracts  of  the  discussions  at  the  Sessional  Meetings,  they  are  not 
responsible  for  the  opinions  put  forward  therein.] 
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Comparative  Bonuses  under  Whole  Life  and  Endoivment 
Assurances.  By  Hermann"  Julius  Rietschel,  F.I.A.,  of 
the  Sun  Life  Assurance  Society. 

[Read  before  the  Institute,  25  February  1907.] 

_LT  is  now  some  years  since  a  paper  was  presented  to  the 
Institute  dealing  with  the  comparative  bonus-earning  powers  of 
whole  life  and  endowment  assurances.  In  view  of  the  importance 
of  the  subject  I  have  ventured  to  submit  this  paper,  which  I 
hope  may  lead  to  a  useful  and  interesting  discussion.  The 
matter  has  been  so  ably  dealt  with  by  the  late  Mr.  Sunderland, 
Mr.  Lidstone  and  Mr.  Chatham  that  I  have  the  greatest  hesitation 
in  presenting  my  own  views,  and  I  must  therefore  beg  the 
Members  of  the  Institute  to  receive  this  paper  in  the  same 
kindly  spirit  which  they  have  always  manifested  towards  new 
conti'ibutors. 

Object  of  Paper. 

My  object  in  the  paper  has  been  to  show  the  relative  bonuses 
Avhich  should  be  allotted  to  whole  life  and  endowment 
assurance  policies  having  special  regard  to 

(1)  The  expenses  of  the  office  ; 

(2)  Variations  in  the  rate  of  interest  earned ;  and 

(3)  Mortality. 
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Compensative  Bonuses  under 
Office  Premiums. 


[July 


In  Table  A  are  given  the  office  premiums  which  havs  been 
employed  in  this  investigation.  They  are  based  on  the  H[M] 
4  per-cent  Table,  with  a  loading  for  a  £l  per-cent  compound 
reversionary  bonus,  together  with  10  per-cent  and  a  constant  of 
3s.  per-cent  for  expenses  and  commission — 


Table  A. 


Sum  Assured  £100. 


Age  at 
Entry 

Whole- 
Life 
Premiums 

Endowment  Assurance  Premiums 

Term 
30  years 

Term 
25  years 

Term 
20  years 

Term 
15  years 

Term 

10  years 

25 
35 
45 
55 

2323 
2925 
3952 

5-692 

3-402 
3-640 
4-285 

4040 
4220 
4-732 

5-046 

5-169 
5568 

6-772 
6-855 
7-149 

10291 
10-336 
10-538 

Sources  of  Profit. 

Equity  demands  that  the  whole  of  the  profits  should  be 
divided  as  far  as  practicable  among  the  policyholders  in  the 
proportions  in  which  they  have  contributed  to  them.  The  profit 
of  an  office  is  derived  from  the  followina;  sources  : — 


(1)  Loading. 

(2)  Interest  earned  on  the   Funds   over 
assumed  in  ascertaining  the  reserves. 
Mortality. 
Miscellaneous. 


and   above   that 


(3) 
(4) 

(1)  Loading  Profit.  —  Each  year's  office  premium  should 
provide  the  net  premium  according  to  the  valuation  basis  adopted 
by  the  office,  together  with  a  true  share  of  the  expenses  and  a 
balance  which  would  be  the  surplus  loading,  and  which  should  be 
returned  to  the  policyholder. 

As  we  are  iioav  instituting  a  comparison  of  the  relative  bonus- 
earning  powers  of  whole  life  and  endowment  assurances  it  is  most 
important  that  each  class  should  bear  its  due  share  of  the  office 
expenditure.  This  expenditure  may  be  divided  between  initial 
and  renewal  expenses.  I  have  made  a  rough  analysis  of  the 
expenses  of  several  offices  and  I  find  that  the  initial  expenditure 
of  an  average  office  may  be  assumed  to  be  about  £3  per-cent  of 
the  sum  assured  and  the  renewal  expenditure  to  be  7\  per-cent  of 
the    office    premiums.       It    would    be    inadvisable,    however,    to 
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assume  that  the  renewal  expenses  entirely  take  the  form  of  a 
percentage  of  the  premiums  as  part  of  this  expenditure  should  be 
made  to  depend  upon  the  sums  assured  in  force,  e.g.,  the  item 
"  salaries "  should  be  divided  between  "new  sums  assured", 
"  premiums",  and  "total  sums  assured  in  force."  For  the 
purpose  of  the  following  investigation  I  have  made  tin- 
assumption  (A)  that  the  initial  expenditure  is  £3  per-cent  of  the 
sum  assured,  and  that  the  renewal  expenses  can  be  represented 
bv  a  percentage  of  5  per-cent  of  the  premiums  and  a  constant  of 
2s.  per-cent  of  the  sum  assured. 

At  the  end  of  this  paper  I  have  endeavoured  to  show  the  very 
great  influence  that  the  apportionment  of  the  renewal  expenditure 
will  have  upon  the  relative  rates  of  bonus  to  be  allotted  to 
whole  life  and  endowment  assurances. 

(2)  Interest  Profit. —  This  is  derived  from  the  surplus 
interest  earned  on  the  moneys  in  the  possession  of  the  office,  i.e., 
the  reserves,  and  should  therefore  be  returned  to  the  policyholders 
in  proportion  to  the  reserves  held  in  respect  of  their  policies. 

(3)  Mortality  Profit  or  Loss. — If  the  mortality  profit  be 
allotted  to  those  policies  that  have  earned  it,  i.e.,  by  the 
formula  {qx+n  —  q'x+n)0-  ~ V),  where  q  =  rate  of  mortality 
expected  according  to  the  valuation  basis,  and  5'  =  rate  actually 
experienced,  the  effect  would,  owing  to  selection,  be  to  allocate 
practically  the  whole  of  the  mortality  profit  made  by  the  office 
to  the  policies  in  their  first  quinquennium  of  duration,  so  that 
the  bonuses  in  the  first  quinquennium  would  be  large  as 
compared  with  those  immediately  following.  Such  a  result, 
while  correct  in  theory,  would  be  objectionable  in  practice  as  in 
the  early  years  of  a  policy  the  office  has  to  bear  the  heavy 
expenses  incurred  in  placing  the  business  on  the  books.  With  a 
view  to  meeting  this  objection,  I  have  later  in  my  paper  modified 
the  contribution  method  sketched  out  above. 

In  order  to  show  the  relative  mortality  profit  earned  by 
whole  life  and  endowment  assurances  I  have  assumed  that  the 
office  will  experience  0  Mj  Mortality  in  the  case  of  both 
classes.  I  am  aware  that  it  is  generally  held  that  under 
endowment  assurances  the  mortality  is  lighter  than  that 
experienced  under  whole  life  assurances,  but  I  do  not  think 
that  this  difference  is  likely  to  continue  in  the  future.  The 
greater  proportion  of  the  new  business  of  an  office  now  consists 
of  endowment  assurances  and  these  would  in  former  years 
have   been  effected  as    whole  life    policies    so    that    endowment 

x  2 


276  Comparative  Bonuses  under  [July 

assurances  as  a  class  will  tend  to  become  more  and  more  a 
mixed  body  of  lives  similar  to  the  whole  life  class.  A  well- 
managed  office  may  possibly  experience  a  lighter  rate  of  mortality 
than  is  shown  by  the  0  M:  Table,  and  the  examples  given  must 
therefore  be  regarded  not  as  results  likely  to  obtain  in  the  future 
but  merely  as  showing  the  relative  proportion  in  which  these 
bonuses  due  to  mortality  profit  are  earned  by  whole  life  and 
endowment  policies  of  various  terms.  A  point  to  be  remarked 
is  that  the  item  of  mortality  profit  will  be  considerably 
reduced  by  the  use  of  the  0JI  Tables  in  valuations,  as  a  large  part 
of  what  was  formerly  mortality  profit  will  now  be  thrown  up  in 
the  loading  profit. 

Miscellaneous  Profit. — The  principal  items  coming  under  this 
head  are  profit  from  surrenders,  lapses,  and  the  non-participating 
business,  as  well  as  profit  or  loss  on  investments.  The 
participating  policyholders  have  not  in  any  way  contributed  to 
the  profit  from  the  first  three  items,  and,  therefore,  no  questions 
of  equity  arise  in  considering  the  method  to  be  adopted  in 
distributing  it.  In  an  average  office  its  amount  would  be 
comparatively  small,  and  its  effect  on  the  bonuses  trilling. 

Those  offices  which  bring  into  account  in  their  revenue 
accounts  profit  or  loss  from  investments  and  divide  such  profit  or 
loss  between  the  policyholders  introduce  an  element  of  instability 
into  their  bonus  results.  It  is  consequently  advisable  not  to 
regard  profit  or  loss  on  investments  as  being  one  of  the  usual 
sources  of  profit,  and  I  have,  therefore,  not  considered  it 
necessary  to  take  it  into  account  in  the  results  given. 

Resulting  Bonuses. 

Bonuses  derived  from  contributions  exclusive  of  Mortality 
Profit. — Tables  B  and  C  give  the  reversionary  bonuses  to  be 
allotted  to  whole  life  and  endowment  assurances  at  the  end 
of  successive  quinquenniums  in  accordance  with  the  above 
contribution  method  (excluding  any  allowance  for  mortality  profit) 
in  the  case  of  two  offices  both  valuing  by  the  CP  3  per-cent 
Table,  one  earning  a  4  per-cent  rate  of  interest  and  the  other 
Sh  per-cent.  As  the  above  method  of  distribution  is  not  one 
which  I  would  recommend  without  modification,  I  have  for 
the  present  refrained  from  commenting  upon  the  results. 
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Table  B. 

lonary  Bonuses  per  £1,000  of  Assurance  earned  hy  the  Office 
making  a  rate  of  interest  of  -4  per-cent. 


Oyi  Loadings. 


Valuation  Basis  Om  3% 


Endowment  Assurabces 

Age  at 

Entry 

End  of 
Quin- 

Whole- 
Life 

quennium 

Assurance 

Term 

Term 

Term           Term 

Term 

30  years 

25  years 

20  years       15  years 

10  years 

25 

1st 

£71 

58 

56 

54               53 

55 

2nd 

77 

66 

64 

65 

66 

76 

3rd 

81 

72 

71 

75 

80 

4th 

84 

78 

80 

84 

5th 

89 

85 

87 

6th 

94 

91 

35 

1st 

£55 

49 

47 

46              45 

48 

2nd 

62 

57 

57 

57 

61 

70 

3rd 

67 

65 

65 

63 

74 

4th 

74 

71 

73 

78 

5th 

79 

79 

81 

6th 

84 

85 

... 

45 

1st 

£49 

47 

45 

42 

42 

44 

2nd 

57 

56 

54 

55 

57 

66 

3rd 

65 

64 

63 

66 

70 

4th 

70 

70 

72 

75 

5th 

79 

77 

- 

6th 

85 

S3 

55 

1st 

£44 

... 

2nd 

54 

3rd 

63 

4th 

70 

... 

5th 

79 

... 

6th 

84 

... 
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Table  C. 

Reversionary  Bonuses  per  £1,000  of  Assurance  earned  by  the  Office 
making  a  rate  of  interest  of  3|  per-cent. 


0M  Loadings. 


Valuation  Basis  Om  3  % 


Endowment  Assurances 

Age  at 

End  of 
Quin- 

Whole- 
Life 

Entry 

quennium 

Assurance 

Term 

Term 

Term 

Term 

Term 

30  years 

25  years 

20  years 

15  years 

10  years 

25 

1st 

67 

54 

51 

48 

47 

46 

2nd 

67 

56 

53 

51 

50 

53 

3rd 

66 

56 

54 

53 

55 

... 

4th 

65 

56 

54 

55 

5th 

65 

57 

55 

6th 

64 

57 

35 

1st 

51 

45 

43 

41 

39 

39 

2nd 

52 

47 

45 

44 

45 

48 

3rd 

53 

49 

48 

47 

49 

4th 

55 

50 

49 

50 

5th 

55 

51 

50 

6th 

56 

51 

... 

45 

1st 

46 

42 

40 

37 

36 

36 

2nd 

48 

45 

42 

41 

41 

44 

3rd 

50 

48 

46 

45 

46 

4th 

51 

49 

47 

48 

5th 

53 

50 

49 

6th 

54 

50 

55 

1st 
2nd 
3rd 
4th 
5th 
6th 

40 
43 
47 
50 
52 
55 
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Bonuses  derived  from  Mortality  Profit  only. — In  Table  D 
ai'e  shown  the  reversionary  bonuses  per  £1,000  assured  obtained 
from  what  is  usually  regarded  as  mortality  profit  by  an  office 
experiencing  0  -M-  Mortality  but  valuing  by  the  0M  Table. 


Table  1). 


Endowment  Assurances 

Age 
at 

End 
of  Quin- 

Whole- 
Life 

Entry 

quennium 

Assurance 

Term 

Term 

Term 

Term 

Term 

30  years 

25  years 

20  yeai-s 

15  years 

10  years 

25 

1st 

+    £5 

+   £3 

+   £3 

+   £3 

+   £2 

+   £2 

2nd 

-      9 

-      6 

—       5 

-      4 

-      3 

-      1 

3rd 

-      9 

—      5 

-      4 

-       3 

-      1 

4th 

—      5 

_      9 

_      2 

-       1 

5th 

-      3 

-      1 

-      0 

6th 

_      o 

-      0 

... 

... 

35 

1st 

+  £22 

+  £18 

+  £17 

+  £15 

+  £12 

+  £10 

2nd 

+      1 

+      1 

+      1 

+      1 

+      1 

+      0 

3rd 

-      4 

-      3 

_      2 

-      1 

-      1 

... 

4th 

_       o 

_       2 

-       1 

-      0 

5  th 

6th 

... 

... 

45 

1st 

+  £33 

+  £32 

+  £30 

+  £27 

+  £23 

+  £19 

2nd 

+      6 

+      6 

—       5 

+      4 

+       3 

+       2 

3rd 

_      2 

_       9 

-       1 

-      1 

-      0 

4th 

. 

5th 

6th 

... 

It  will  be  observed  that  the  reversionary  bonuses  to  be  allotted 
to  the  short  term  endowment  assurances  are  much  smaller  than 
those  to  be  allotted  to  whole  life  assurances.  Table  D  has 
been  given  merely  in  order  to  show  the  relative  effect  on  the 
bonuses  produced  by  the  experience  of  a  rate  of  mortality 
different  from  that  assumed  in  the  valuation.  The  very  much 
larger  "mortality  profit"  derived  from  the  policies  effected  at 
the  older  ages  at  entry  should  also  be  noted.  An  unsatisfactory 
feature  is  the  large  bonuses  allotted  to  the  policies  of 
short  durations,  and,  in  view  of  the  initial  expenditure 
incurred  by  the  office  in  connection  with  its  new  business, 
it  is  desirable  to  alter  this. 

It  must  now  be  pointed  out  that  for  an  office  valuing  on 
the  0M  Table  the  generally  accepted  idea  of  mortality  profit 
is,  perhaps,  somewhat  misleading.  An  aggregate  table  is 
avowedly   only  used  because  it    gives  an   approximation  to  the 
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select  reserves.  Therefore,  regarding  individual  policies,  it 
would  appear  probable  that  the  select  reserves  should  be  assumed 
made,  and  under  these  circumstances  it  will  be  seen  that  if  select 
mortality  is  experienced,  no  profit  from  mortality  will  arise. 
The  increased  reserves  in  the  early  years  will  be  compensated  for 
by  decreased  reserves  in  the  older  years  with  the  result  that  the 
surplus  will  be  practically  the  same  as  that  shown  by  an 
0M  valuation,  but  the  profit  will  all  have  arisen  from  loading 
and  interest.  The  select  net  premiums  should  therefore  be 
employed  in  ascertaining  the  surplus  loading  margins. 

Bonuses  derived  from  the  use  of  0[M]  Loadings. — In  Tables 
E  and  F  I  have  stated  the  reversionary  bonuses  resulting  from 
the  use  of  0[M]  Loadings.  An  examination  of  these  two  tables 
leads  to  the  following  conclusions  : 

(1)  In  the  case  of  the  office  earning  4  per-cent — 

(a)  The  whole  life  bonuses  can  be  very  nearly  expressed 

in  the  form  of  a  compound  reversionary  bonus  of 
the  same  rate  for  all  ages  at  entry. 

(b)  The  reversionary  bonuses  under  endowment  assur- 

ances are  in  the  first  quinquennium  smaller 
than  the  corresponding  whole  life  bonuses,  but 
they  increase  rapidly  with  the  duration  of  the 
assurances  until  they  finally  equal  or  exceed  the 
whole  life  bonuses.  The  total  reversionary  bonuses 
on  maturity  at  the  more  important  ages  at  entry 
differ  by  less  than  5  per-cent  from  the  corresponding- 
total  whole  life  bonuses.  If,  therefore,  the  same 
rate  of  bonus  be  given  to  endowment  assurances 
as  to  whole  life  assurances  the  resulting  bonuses 
will  not  differ  widely  from  those  produced  by  the 
contribution  method. 

(2)  In  the  case  of  the  office  earning  3i  per-cent — ■ 

(a)  The  whole  life  bonuses  can  be  very  nearly  expressed 
in  the  form  of  a  uniform  simple  reversionary  bonus 
of  the  same  rate  for  all  ages  at  entry. 

(6)  The  endowment  assurance  bonuses  are  all  smaller 
than  the  corresponding  whole  life  bonuses.  They 
also  can,  except  for  the  shorter  terms,  be  very 
nearly  expressed  in  the  form  of  a  simple  reversionary 
bonus  of  the  same  rate  for  all  ages  at  entry  and 
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terms  of  assurance;  such  rate  would,  however,  be 
about  ten  per-cent  lower  than  the  corresponding 
whole  life  rate. 

(3)  If  the  same  rate  of  bonus  is  to  be  allotted  to  both 
classes  the  office  must  provide  for  a  surplus  interest 
margin  in  excess  of  one-half  per-cent,  or, 
alternatively,  the  endowment  assurance  premiums 
must  be  loaded  more  heavily  in  proportion  than 
the  whole-life  premiums. 

Table  E. 


Reversionary   Bonuses  per  <£  1,000  of  Assurance  earned  by  the   Office 
making  a  rate  of  interest  of  4  per-cent. 


0™  Loadings. 


Valuation  Basis  Om  3  % 


Endow 

mest  Assurances 

A-' 
at 

End  of 
Quin- 

Whole- 
Life 

Compound 
Reversionary 

Entry 

quennium 

Assurance 

Term 

Term 

Term 

Term 

Term 

Bonus 

30  years 

20  years 

20  years 

15  years 

10  years 

Rate 

25 

1st 

67 

56 

54 

53 

53 

56 

27*.  %        67 

2nd 

73 

64 

62 

64 

66 

77 

72 

3rd 

78 

70 

70 

74 

80 

77 

4th 

81 

76 

79 

83 

82 

5th 

86 

84 

86 

88 

6th 

92 

90 

94 

35 

1st 

59 

53 

51 

51 

50 

54 

25*.  %       63 

2nd 

66 

61 

61 

61 

65 

75 

66 

3rd 

70 

68 

68 

72 

7s 

71 

4th 

77 

74 

76 

81 

75 

5th 

82 

82 

84 

... 

80 

6th 

87 

87 

... 

85 

45 

1st 

59 

57 

55 

52 

52 

55 

26*.  %       65 

2nd 

69 

65 

63 

64 

66 

76 

69 

3rd 

75 

74 

72 

74 

78 

74 

4th 

79 

79 

80 

83 

*  ■  • 

79 

5th 

89 

86 

88 

84 

6th 

94 

91 

... 

89 

55 

1st 
2nd 
3rd 
4th 
5th 
6th 

66 
75 
85 
92 
101 
105 

... 

... 

... 

... 

28*.  %       70 
74 
80 
86 
92 
98 
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Table  F. 


Reversionary  Bonuses  per  £1,000  of  Assurance  earned  by  the  Office 
making  a  rate  of  interest  of  3i  per-cent. 


0[m  Loadings. 


Valuation  Basis  Om  3  % 


Endowment  Assurances 

Age  at 
Entry 

End  of 
Quin- 
quennium 

Whole- 
Life 
Assurance 

Term 

Term            Term 

Term 

Term 

30  years 

2J  years       20  years 

15  years 

10  years 

25 

1st 

63 

52 

49             47 

47 

47 

2nd 

63 

54 

51              50 

50 

54 

3rd 

63 

54 

53              52 

55 

4th 

62 

54 

53              54 

5th 

62 

56 

54 

6th 

62 

56 

... 

35 

1st 

55 

49 

47              46 

44 

45 

2nd 

56 

51 

49              48 

49 

53 

3rd 

56 

52 

51               51 

53 

4th 

58 

53 

52              53 

... 

5th 

58 

54 

53 

6th 

59 

53 

45 

1st 

56 

52 

50             47 

46 

47 

2nd 

58 

54 

51              50 

50 

54 

3rd 

59 

58 

55              53 

54 

4th 

60 

58 

55              56 

5th 

62 

59 

57 

6th 

62 

58 



55 

1st 
2nd 

62 
63 

... 

3rd 

67 

... 

4th 

69 

5th 

71 

6th 

73 

Before  leaving  these  tables  I  would  draw  attention  to  the 
differences  caused  by  the  use  of  0[M]  instead  of  O^  Loadings. 
The  employment  of  O51  Loadings  gives  to  the  policies  effected 
at  the  younger  ages  at  entry  too  large  a  share  of  the  surplus  and 
to  those  taken  out  at  the  older  ages  too  small  a  share.  These 
differences  in  the  amounts  of  the  reversionary  bonuses  at  the 
younger  and  older  ages  at  entry  are  almost  as  marked  in  the 
case  of  endowment  assurances  as  in  the  case  of  whole  life 
assurances. 
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Expenses  of  Management  and  Commission". 

Table  Gr.  Sum  Assured  £100. 

Deductions  made  from,  the  Offiei  Premiums  in  order  to  meet  the  Exjh 
of  the  Office  and  the  Commission. 


Age  at 
Entrv 

Whole-Life 
Assurance 

E  X  DOWil  ekt  Ass  r P.  A  X  ■  f> 

Term 

30  year- 

Term               Term 
25  years           20  years 

Term 
15  years 

Term 
10  years 

25 
35 
45 
55 

•349 
•307 
•477 
•612 

•4.32 
•452 
•502 

•481              "558 
■497              -570 
•538              -602 

•692 
•701 
•725 

•964 

•971 
•9S8 

From  Table  G  it  will  be  seen  that  a  large  proportion  of  the 
premiums  is  required  in  order  to  provide  the  expenses  of  the  office, 
and  no  definite  conclusion  as  to  the  relative  rates  of  bonus  under 
the  two  classes  could  very  well  be  arrived  at  without  some 
investigation  into  the  effect  produced  on  the  bonuses  by  variations 
in  the  rates  of  expenditure. 

Assumption  B. — In  order  to  deal  with  this  point.  I  will  assume 
that  the  expenses  may  be  represented  by  an  initial  expenditure  of 
£3  per-cent,  as  before,  and  7\  per-cent  of  the  office  premiums  for 
renewal  expenses.  This  assumption  would,  assuming  an  average 
office  premium  of  £4  per-cent,  produce  the  same  expense  ratio  as 
that  adopted  in  our  investigation.  The  results  are  shown  in 
Table  H  side  by  side  with  those  produced  by  our  original 
assumption  v. 

Table  H  shows  that  if  the  renewal  expenditure  be  assumed 
to  take  the  form  of  a  percentage  of  the  office  premiums  instead 
of  a  percentage  and  a  constant,  the  relative  bonuses  under 
whole  life  and  endowment  assurances  would  be  very  considerably 
affected.  The  whole-life  bonuses  are  increased  for  ages  at  entry 
25  and  35  and  for  age  at  entry  45,  where  the  office  premium  is 
about  £4  per-cent,  no  change  is  produced.  In  regard  to 
endowment  assurances  of  terms  of  less  than  25  years  the  bonuses 
are  decreased;  for  term  10  years  by  as  much  as  20  per-cent 
in  the  first  quinquennium  of  duration.  If,  therefore,  the  present 
assumption  as  to  the  allocation  of  the  expenses  is  justifiable,  the 
conclusion  would  seem  to  be  that  endowment  assurances  of  terms 
less  than  25  years  should  obtain  smaller  bonuses  than  whole  life 
assurances. 
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Table  H. 

Reversionary  Bonuses  per  £1,000  of  Assurance  earned  by  the  Office 
making  a  4  per-cent  rate  of  interest : 

(A)  assuming  Expenses  cur  £3  per-cent  of  tin*  Sum  Assured  for 
Initial  Expenses  and  5  per-cent  of  the  Office  Premiums 
and  2s.  per-cent  of  the  Sum  Assured  for  Renewal  Expenses. 

and  (B)  assuming  Expenses  are  £3  per-cent  of  the  Sum  Assured 
for  Initial  Expenses  and  7i  per-cejit  of  the  Office  Premiums 
for  Renewal  Expenses. 


Whole- 
Life 
Assurance 

Endowment  Assu 

RANOES 

Age 
at 

End  of 
Quin- 

Term 

Term 

Term 

Term 

Term 

Entry 

quennium 

30  years 

25  years 

20  years 

15  years 

10  years 

(A)    (B) 

(A)    (B) 

(-4)    (B) 

(.-1)    (S) 

(A)    (B) 

(A)    (B) 

25 

1st 

67     73 

56     58 

54     54 

53     51 

53     48 

56     46 

2nd 

73     78 

64     65 

62     62 

64     62 

66     62 

77     68 

3rd 

78     83 

70    71 

70     70 

74    72 

80    76 

4th 

81     86 

76    77 

79     79 

83     82 

5th 

86    90 

84     85 

86     86 

6th 

92     96 

90     91 

35 

1st 

59     62 

53     54 

51     51 

51     48 

50     45 

54     44 

2nd 

66     69' 

61     62 

61     61 

61     59 

65     60 

75     66 

3rd 

70    73 

68     69 

68    68 

72     70 

78     74 

4th 

77     79 

74     75 

76    76 

81     79 

... 

5th 

82     84 

82     83 

84    84 

6  th 

87     89 

87     88 

45 

1st 

59     59 

57     56 

55     53 

52     49 

52     46 

55     44 

2nd 

69     69 

65     64 

63    62 

64     61 

66     61 

76     67 

3rd 

75     75 

74     73 

72     71 

74     71 

78     74 

4th 

79    79 

79     79 

80    79 

83     81 

5th 

89     89 

86     86 

88    87 

6th 

94     94 

91     91 

55 

1st 
2nd 
3rd 
4th 
5th 
6th 

66     63 
75     72 
85     82 
92     89 
101     98 
105  102 

i 

... 

... 

::: 

Assumption  C. — In  Table  K  are  given  the  results  deduced  on 
the  assumption  that  the  initial  expenditure  is  £2  per-cent  of  the 
sum  assured  instead  of  £3  per-cent.  The  results  show  that  the 
endowment  assurance  bonuses  are  affected  by  this  alteration  to 
about  the  same  extent  as  the  whole  life  bonuses  so  that  it  would 
appear  that  any  practical  variation  in  the  rate  of  initial 
expenditure  would  not  appreciably  alter  the  relationship  of  the 
bonuses  under  the  two  classes. 
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Table  K. 

Reversionary  Bonuses  per  £1,000  of  Assvmm.ce  earned  by  the  Office 

making  a  4  per-cent  rate  of  interest. 

(A)  assuming  the  Initial  Expenditure  is   £3  per-cent  and  the 
Renewal  Expenses  5  per-cent  (tin/,  2s. 

and         (C)    assuming   the  Initial  Expenditure  is  £2  per-cent  ami  the 
Renewal  Expenses  5  per-cent  and  2s. 


Age 

End  of 

Wliole-Life 

Endowment  Assurances 

at 

Quin- 

Assurances 

Term 

Term 

Term 

Entry 

quennium 

25  years 

15  years 

10  years 

(-1)         (C) 

(A)         (0 

(-•))       CO 

(A)         (C) 

25 

1st 

67         73 

54         60 

53          59 

56         64 

2nd 

73         79 

62         67 

66         71 

77         84 

3rd 

78         83 

70         74 

80         85 

4th 

81         85 

79         83 

5th 

86         90 

86         89 

35 

1st 

59         65 

51         57 

50         56 

54         62 

2nd 

66         71 

61         66 

65         71 

75         82 

3rd 

70        75 

68         73 

78         83 

4th 

77         81 

76         80 

5th 

82         86 

84         87 

45 

1st 

59         65 

55         61 

52         59 

55         63 

2nd 

69         74 

63         69 

66         72 

76         83 

3rd 

75         80 

72        77 

78         83 

4th 

79         83 

80         84 

5th 

89         93 

88         92 

To  summarize  the  results  of  the  investigation  into  the  effect 
produced  on  the  bonuses  by  variations  in  the  rates  of  expenses 
we  have — 

(1)  If  the  renewal  expenses  are  assumed  to  take  the  form 
of  a  percentage  of  the  premiums  instead  of  a  percentage 
and  a  constant,  the  whole  life  loading  margins  (for  all 
policies  effected  at  the  principal  ages  at  entry)  would 
be  increased,  whereas  in  the  case  of  endowment 
assurances,  except  for  the  longer  terms,  the  margins 
are  reduced.  In  other  words  the  whole  life  bonuses 
are  increased  whereas  the  endowment  assurance 
bonuses  are  decreased,  the  result  being  to  make 
the  bonuses  for  the  latter  class  smaller  than  the  whole 
life  bonuses. 
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(2)  If  the    initial   expenditure  be  increased  the  loading 

margins  under  both  classes  are  decreased,  with  the 
result  that  the  reversionary  bonuses  are  in  each  class 
reduced  by  about  the  same  amount.  The  relative 
rates  of  bonus  remain  therefore  unaffected. 

(3)  If  the  renewal  expenditure   be  assumed   to  take  the 

form  of  a  percentage  of  the  premiums  and  a  constant 
dependent  on  the  sum  assured,  a  decrease  in  the 
percentage  would  increase  the  loading  margins  both 
for  whole  life  and  endowment  assurances,  and,  on 
trial,  it  was  found  that  the  effect  on  the  relationship 
of  the  bonuses  under  the  two  classes  was  very  small. 

The  division  of  the  renewal  expenditure  between  sums  assured 
and  office  premiums  is  a  task  of  extreme  difficulty,  and  depends 
almost  entirely  upon  the  judgment  of  the  assessor.  This  being 
so,  and  the  division  having  so  large  an  effect  on  the  relative 
bonuses  to  be  allotted  to  endowment  assurances  and  whole  life 
assurances,  it  follows  that  some  latitude  must  be  allowed  in  fixing 
the  relative  bonuses  under  the  two  classes. 

Reduction  in  the  Valuation  Rate  oe  Interest  below 

3    PER-CENT. 

The  subject  under  review  could  not  be  considered  to  have 
been  fully  discussed  unless  some  reference  were  made  to  the 
modifications  in  the  contribution  method  that  would  become 
necessary  if  the  office  adopted  a  lower  rate  of  interest  than 
3  per-cent,  say  2h  per-cent,  in  its  valuation.  If  the  contribution 
method  were  adopted  without  modification  the  surplus  loading- 
margins  would  for  some  ages  and  terms  be  reduced  to  vanishing 
point  and,  as  the  profits  to  be  allotted  to  the  new  policies  are 
almost  entirely  derived  from  this  source,  their  bonuses  would  be 
very  greatly  reduced,  whereas  on  the  other  hand  the  bonuses  on 
the  older  policies  would  be  greatly  increased.  This  is  due  to  the 
fact  that  the  valuation  is  in  effect  not  a  2|  per-cent  valuation  at 
all,  as  the  office  has  to  rely  on  its  surplus  interest  margin  to  make 
up  the  deficiencies  in  the  loadings. 

There  can  be  only  two  reasons  for  the  reduction  in  the 
valuation  rate  of  interest — 

(1)  The  office  is  now  earning  a  rate  of  interest  which  will 
not  enable  it  to  maintain  its  rate  of  bonus  in  the 
future.     In  order  to  retain  the  same  surplus  interest 
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margin  as  formerly,  the  reduction  in  the  valuation 

rate   of  interest  has  become  necessary.     The  rate  of 

profit     derived    from    this    interest    source    is    not 

therefore  increased,   and    in    order    to    maintain    its 

bonuses   and  pay   its   expenses,  the  office   will   still 

require   to  allow   for  the    same  loading   margins  as 

formerly. 

For  such  an  office,  the  basis  of  valuation  should 

therefore  be 

\0*2i;         0*3   ao*_: 

If  this  basis  be  adopted,  the  contribution  method 
would  not  require  any  modification,  as  the  annual 
surplus  loading  margins  would  be  unaffected  and  the 
rate  of  surplus  interest  would  remain  the  same. 
(2)  The  office  is  still  earning  the  same  rate  of  interest  as 
formerly,  but,  in  spite  of  this,  it  desires  to  strengthen 
its  reserves  by  employing  a  valuation  rate  of  interest 
of  2h  per-cent  instead  of  3  per-cent.  As  explained 
in  the  case  of  office  No.  1  the  valuation  cannot  be 
considered  a  true  2§  per-cent  valuation  unless  the 
office  still  retains  the  same  loading  margin  as  hitherto. 
In  order  to  find  the  relationship  of  the  new  valuation  reserve 

to  the  3  per-cent  reserves,  it  will  be  necessary  to  find  the  value 

of  i'  from  the  equation 

*< '"-': .  —  7roM2j=;ao>'2r: _  \ou: _ ^o-^s Qp*i' 

=  (A0*3  -7T°M3  a°u"     -      A0"'  -A0"3  ■) 

-7T°M3  ;a°M<  -a°M3  f>)\ 

From  this  equation  it  follows  that  the  reserves  may  be  divided 
into  two  parts  : 

(1)  The    ordinary    3    per-cent    valuation    reserves   which 

provides  the  loading  and  surplus  interest  necessarv 
to  maintain  the  bonuses  on  the  old  and  new 
policies;    and 

(2)  An  additional  reserve  over  and  above  this. 

From  this  division  of  the  reserves  it  is  seen  that,  assuming 
the  same  conditions  to  prevail,  as  formerly,  as  to  expenses,  rate 
of  interest,  and  mortality,  the  office  will  obtain  (a)  the  same  rate 
of  interest  and  loading  profit  as  in  former  years  when  it  valued 
on  a  3  per-cent  basis,  and  (b)  a  further  profit  due  to  the  extra 
reserves  made.     The  items  included  in  (a)  should  obviously  be 
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allotted  to  the  policies  on  the  same  plan  as  was  employed  before  the 
change  in  the  valuation  basis.  The  question  now  to  be  solved  is  how 
the  additional  profit  derived  from  the  extra  reserves  is  to  be  allotted. 
The  formula  originally  used  for  the  division  of  the  surplus  was 
(P'j.—  7r—e)(l  +  i')  +  (i'  —  i)Y,  where  P',  is  the  office  premium, 
e  is  the  amount  to  be  deducted  on  account  of  expenses,  %  and  i  are 
the  experience  and  valuation  rates  of  interest  respectively  and  V 
the  reserve  made.  In  order  to  form  the  extra  reserve  a  certain 
proportion  of  the  profit  must  have  been  held  up  representing,  say, 
m  per-cent  of  the"  contributions,  so  that  the  office  had  to  keep 

back    from    each    policy  y^Tj  ((P'*- 7r— e)(l  +  0+  (*'— 0^}    °f 

cash  surplus.  That  is  to  say  both  the  loading  profit  and  the 
surplus  interest  have  had  to  bear  their  share  in  providing  the 
extra  reserve.  The  extra  profit  derived  from  such  reserve  should 
therefore  be  applied  towards  increasing  the  cash  surplus  to  be 
allotted  to  each  policy  by  a  percentage,  i.e.,  the  reversionary 
bonuses  should  be  increased  by  the  same  percentage. 

If,  therefore,  the  valuation  basis  of  the  office  were  2J  per-cent 
instead  of  the  3  per-cent  which  has  been  assumed  as  the  basis  of 
valuation  in  making  the  comparisons  between  the  bonuses  earned 
by  whole  life  and  endowment  assurances  the  bonuses  under  both 
classes  would  be  increased  by  the  same  percentage,  and,  therefore, 
they  would  still  bear  the  same  proportions  to  each  other  as  would 
have  been  the  case  if  the  office  had  valued  on  a  3  per-cent  basis. 

r\OTE. — The  question  may  be  raised  as  to  the  reasons  for 
employing  the  3  per-cent  net  premiums  in  ascertaining  the 
loading  margins.  The  defence  lies,  I  think,  in  the  fact  that  if  the 
conditions  obtain  which  have  been  assumed  in  the  calculation 
of  the  office  premiums,  then  the  loading  margins,  together  with  the 
interest  profit,  will  produce  bonuses  approximately  of  the  form 
allowed  for  in  the  formula  upon  which  the  office  premiums  are 
based. 

General  Conclusions. 

(1)  The  apportionment  of  the  expenses  incurred  by  the  office 
between  whole  life  and  endowment  assurances  will  have  a  very 
considerable  effect  upon  the  relative  bonuses  to  be  allotted  to  the 
two  classes.  Before  any  conclusions  can  be  arrived  at  a  careful 
analysis  of  the  expenses  must  be  made  as  the  formula  to  be 
employed  for  the  purpose  of  apportioning  the  expenses  will  cause 
considerable  differences  in  the  relative  rates  of  bonus  to  be 
allotted. 
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(2)  Favourable  mortality,  as  a  source  of  profit,  is  probably  of 
much  less  importance  than  has  usually  been  considered  to  be  the 
case,  and  its  influence  on  the  relative  bonuses,  apart  from  its  effect 
on  the  loading  profit,  may  probably  be  ignored.  For  an  office 
valuing  on  a  true  aggregate  table,  mortality  will  not  consistently 
yield  a  profit  or  loss,  and  such  profit  or  loss  will  only  arise  from 
accidental  deviations  from  the  Select  Mortality  Table,  due  to  the 
smallness  of  the  experience  of  an  individual  office. 

(3)  It  would  appear  that  for  an  office  earning  a  rate  of  interest 
one  per-cent  in  excess  of  its  valuation  rate  the  reversionary  bonuses 
under  both  whole  life  and  endowment  assurances  can  be  very 
nearly  expressed  in  the  form  of  a  compound  reversionary  bonus 
of  the  same  rate  for  all  ages  at  entry  and  terms — always  assuming 
the  office  premiums  to  have  been  loaded  approximately  for 
bonuses  of  this  form. 

(4)  If  only  one-half  per-cent  in  excess  of  the  valuation  rate  is 
earned  the  reversionary  bonuses  under  both  classes  can  be 
expressed  in  the  form  of  a  uniform  simple  reversionary  bonus, 
the  rate  for  endowment  assurances,  on  the  assumptions  made  in 
the  paper,  being  somewhat  less  than  that  for  whole-life  policies. 
Under  these  conditions,  if  endowment  assurances  and  whole-life 
policies  are  both  to  receive  the  same  rate  of  bonus  the  premiums 
under  the  former  class  should  be  loaded  more  heavily  in 
proportion  than  those  under  the  whole-life  class. 

(5)  In  order  to  maintain  the  same  rate  of  bonus  under  both 
classes  it  is  vital  that  a  rate  of  interest  more  than  one-half  per-cent 
in  excess  of  the  valuation  rate  should  be  earned.  The  larger 
interest  profit  derived  from  the  endowment  assurance  policies 
will  then  compensate  for  the  heavier  annual  payments  required  to 
meet  the  expenditure  of  the  office. 


Abstract  of  the  Discussion. 

Mr.  H.  T.  ADLAKD  said  that  the  question  of  the  relative 
bonuses  which  were  due  to  whole-life  and  endowment  assurances  did 
not,  owing  to  the  varying  conditions  in  different  offices,  admit  of  a 
general  answer  that  would  be  applicable  to  all  eases  :  so  that  any 
investigation  into  the  subject  based  on  new  data  was  both  interesting 
and  valuable,  especially  as  endowment  assurances  now  formed  so  large 
a  proportion  of  the  new  business  of  life  assurance  offices.  The 
author's  numerical  results  depended,  of  course,  upon  the  particular 
scale  of  premiums  adopted  in  Table  A,  but  they  seemed  to  be  fair 
premiums  although  rather  above  the  average,  especially  in  the  ease 
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of  the  whole-life  premiums  and  at  the  older  ages.  But  the  most 
important    point  was   the   method  employed   for   the   distribution 

of  profit.  That  must,  of  course,  be  some  form  of  contribution 
method,  and  the  author  had  divided  the  interest  profit  in  proportion 
to  the  reserves,  and  the  whole  of  the  remaining  profit  in  proportion 
to  the  0[M]  loading  less  expenses,  calculated  at  the  valuation  rate  of 
interest.  He  quite  agreed  that  it  was  more  equitable  to  divide 
the  loading  profit  in  proportion  to  the  select,  rather  than  the 
aggregate  loadings,  as  select  tables  gave  more  accurate  risk  premiums 
than  aggregate  tables,  and  there  seemed  to  be  no  objection  to 
dividing  the  profit  from  surrenders,  lapses,  and  from  the  working  of 
non-profit  business,  in  that  way.  as  it  did  not  seem  to  belong  to  the 
with-profit  policyholders  in  any  definite  proportions  ;  but  the  profit 
from  mortality  required  a  little  consideration. 

The  author  had  said  that  assuming  select  reserves,  if  select 
mortality  were  experienced  no  profit  from  mortality  would  arise,  and 
that  if  a  lighter  mentality  -were  experienced  it  could  only  arise  from 
accidental  deviations  from  the  select  mortality  table  due  to  the 
smallness  of  the  experience  of  the  office.  He  thought  that  was 
rather  too  sweeping  a  statement,  as  it  was  quite  possible  for  a 
lighter  mortality  than  the  0[M]  Table  to  be  experienced,  and  in  such 
a  ease  the  mortality  profit  should,  strictly  speaking,  be  divided  in 
proportion  to  the  difference  between  the  expected  and  actual  death 
strains.  The  effect  of  that  would  be  to  give  a  larger  share  of  the 
surplus  to  policies  of  short  duration  than  to  policies  which  had  been 
in  existence  for  a  long  period.  But  as  the  expenses  and  commission 
pressed  most  heavily  on  the  new  business,  it  would  be  sufficiently 
accurate — unless  the  mortality  experienced  was  very  much  lighter 
than  that  shown  by  the  table  used  in  the  valuation — to  divide  the 
mortality  profit  in  proportion  to  the  surplus  loadings.  So  that  the 
method  of  distribution  adopted  in  the  paper  would  seem,  except  in 
very  special  cases,  to  be  sufficiently  accurate.  The  figures  in  Tables 
E  and  F  confirmed  the  results  obtained  by  the  late  Mr.  Sunderland, 
Mr.  Lidstone  and  Mr.  Chatham,  but  the  author  had  carried  his 
analysis  a  step  further,  and  shown  the  effect  on  the  relative  bonuses 
of  whole-life  and  endowment  assurances  of  a  reduction  in  the  interest 
margin,  and  of  variations  in  the  incidence  of  the  expenses. 

With  regard  to  the  A'ariations  in  the  interest  margin,  the  author 
had  shown  in  Table  E  that  on  the  assumptions  made  in  the  paper  as 
to  premiums,  valuation  basis.  &c,  with  a  margin  of  1  per-cent,  the 
results  of  the  contribution  method  could  be  very  nearly  expressed  by 
a  compound  reversionary  bonus  both  for  whole-life  and  endowment 
assurances,  the  rate  being  slightly  higher  for  whole-life  policies  than 
for  endowment  assurances,  and  that  was  consistent  with  Mr. 
Lidstone's  result  that,  with  the  assumptions  made  in  his  paper,  with 
a  margin  of  1^-  per-cent,  a  compound  reversionary  bonus  could  be 
given  to  whole-life  and  endowment  assurances,  the  rate  being 
slightly  lower  for  whole-life  than  for  endowment  assurances.  The 
difference  was  accounted  for  partly  by  the  fact  that  the  reserves  in 
proportion  to  which  the  interest  profit  was  divided  were  greater  in 
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the  case  of  endowment  assurances  than  whole-life  assurances,  and 
partly  by  the  fact  that  the  author's  whole-life  premiums  were  larger 
in  proportion  to  the  endowment  assurance  premiums  than  Mr. 
Lidstone's.  Mr.  King  had  also  obtained  the  same  result  by 
discounting  a  certain  amount  of  bonus  and  finding  that  there  was  a 
slightly  larger  margin  of  loading  left  in  the  case  of  endowment 
assurances  as  compared  with  whole-life  cases.  Mr.  Chatham  had 
also  shown  that  with  an  interest  margin  of  1  per-cent,  endowment 
assurances  were  entitled  to  a  compound  reversionary  bonus. 

The  author  had  shown  in  Table  F  that  if  the  interest  margin  were 
only  h  per-cent,  both  whole-life  and  endowment  assurance  bonuses, 
except  under  the  shorter-term  policies,  could  be  very  nearly  expressed 
in  the  form  of  a  uniform  simple  reversionary  bonus  at  the  same  rate 
for  all  ages  at  entry  and  terms  of  assurance,  but  that  the  rate  for 
the  endowment  assurances  would  be  about  10  per-cent  lower  than 
the  corresponding  rate  for  the  whole-life  policies ;  and  that  was 
consistent  with  Mr.  Chatham's  results  that,  with  an  interest  margin 
of  i  per-cent,  endowment  assurances  were  entitled  to  a  slightly 
increasing  simple  reversionary  bonus.  Tables  H  and  K  showed  the 
effect  on  the  relative  bonuses  on  whole-life  and  endowment 
assurances  of  variations  in  the  incidence  of  the  expenses,  and 
were  very  interesting.  Those  tables  showed  that  an  alteration  in 
the  initial  expenses  did  not  materially  affect  the  relative  rates  of 
bonus ;  also,  that  if  the  renewal  expenses  took  the  form  of  a 
percentage  of  the  premiums  and  a  constant  depending  on  the  sum 
assured,  an  alteration  in  the  percentage  only  affected  the  relative 
rates  of  bonus  to  a  small  extent ;  but  that  if  the  renewal  expenses 
took  the  form  of  a  percentage  of  the  premiums  instead  of  a 
percentage  plus  a  constant,  the  whole-life  bonuses  were  increased 
and  the  endowment  assurance  bonuses  were  decreased.  From  this 
it  would  appear  that,  other  things  being  equal,  an  office  not  paying 
commission  should  be  able  to  give  larger  relative  bonuses  to 
endowment  assurances  than  a  commission-paying  office. 

Mr.  S.  J.  H.  W.  ALLIN  said  the  subject  of  the  paper  was  one 
which  especially  lent  itself  to  discussion,  owing  to  the  fact  that  the 
■data  necessary  for  comparison  were  very  limited,  especially  with 
regard  to  expenses  and  mortality.  The  author  had  divided  the 
paper  into  three  heads — expenses,  interest  and  mortality.  With 
respect  to  expenses,  the  author  suggested  that  the  renewal  expenses 
should  be  distributed  as  a  percentage  of  the  sums  assured  and  a 
percentage  of  the  premiums,  instead  of  a  percentage  of  the  premiums 
only.  Personally,  he  was  not  quite  sure  that  that  was  correct.  The 
correct  distribution  of  expenses  was  most  important,  as  affecting 
different  classes  of  assurances.  Apart  from  the  commission,  and 
perhaps  a  small  charge  for  investments,  the  renewal  expenses  of 
an  endowment  assurance  policy  were  not  necessarily  heavier  than 
those  of  a  whole-life  policy,  and  he  would  suggest  that  a  small 
percentage  of  the  premiums  should  be  taken,  say  3  per-cent, 
and  the  balance  of  expenses  treated  as  a  constant  charge  on 
-each    policy   instead    of    a    percentage    upon    the    sum    assured. 

y  2 
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Under  this  mode  of  treatment  the  profit  from  loading  under 
endowment  assurances  would  be  somewhat  heavier  than  under 
the  whole-life  policies.  With  regard  to  interest,  the  author  had 
referred  to  the  modifications  in  the  contribution  method  that 
would  become  necessary  if  the  office  adopted  a  lower  rate  of 
interest ;  but  surely,  if  the  principle  were  correct,  it  must  hold 
in  all  cases.  It  seemed  to  him  that  the  principle  was  not  at  fault, 
but  the  application.  The  net  premium  valuation  at  a  very  low 
rate  of  interest  was  only  an  approximation  to  a  true  valuation  ; 
a  true  valuation  would  be  a  valuation  at  an  approximately  true  rate 
of  interest,  with  provision  for  future  bonuses  and  expenses.  The 
author  drew  attention  to  that  matter,  but  he  had  not  proceeded  any 
further  with  it.  It  seemed  to  him  (the  speaker)  that  the  net 
premium  valuation  rate  had  nothing  to  do  with  the  interest  profit 
of  the  policy  ;  he  would  go  even  a  little  further,  and  say  that  it 
seemed  to  him  the  difference  between  the  rate  assumed  when  the 
premiums  were  calculated  and  the  effective  rate  of  interest  was  the 
true  profit.  With  regard  to  the  mortality,  he  quite  agreed  with  the 
author  that  there  was  not  very  much  profit  from  that  source  in 
these  days.  The  profit  assumed  in  the  past  was  nearly  all  from 
suspended  mortality. 

Mr.  H.  H.  AUSTIN  said  that  the  author  had  divided  the  paper 
into  the  three  usual  headings  of  interest,  mortality  and  loading. 
So  far  as  the  interest  profit  was  concerned,  it  seemed  rather  a  pity 
that  he  had  not  shown  the  results  under  that  heading  separately, 
because  that  item  did  not  present  much  difficulty.  With  most 
valuation  tables  it  was  fairly  constant,  and  also  if  the  bonus 
arising  from  interest  were  found  for  any  age  or  term  to  be  ,r,  for 
instance,  for  a  surplus  margin  of  h  per-cent,  then  for  a  surplus 
margin  of  1  per-cent  it  would  be  2x.  For  that  reason  it  could  be 
fairly  easily  be  disposed  of,  and  attention  could  be  concentrated  on 
the  loading  results.  With  regard  to  the  loading  profit,  that  was  the 
main  point  to  be  considered  in  discussing  relative  bonuses.  With 
certain  assumptions  as  to  premiums  and  expenses,  the  author  had 
brought  out  certain  rates  of  bonus,  but  when  those  assumptions 
were  varied,  the  rates  were  also  varied.  He  was  struck  with  the 
fact  that  the  bonuses  brought  out  under  endowment  assurances 
appeared  to  be  less  than  under  the  whole-life  ;  his  impression 
previously  was  that  the  contrary  usually  held  good.  He  had  taken 
Mr.  Lidstone's  average  premiums,  and  working  on  the  0  ]  data,  he 
found  the  uniform  bonuses  corresponding  to  the  author's  Table  F, 
for  whole-life  assurances  at  ages  25,  35,  45  and  55,  came  out  at  44, 
44,  45  and  52,  showing  that  the  endowment  assurance  bonuses  were 
rather  higher.  That,  however,  simply  resulted  from  varying  the 
premiums  brought  into  calculation. 

Of  course,  no  general  rule  could  be  laid  down  on  the  subject, 
since  the  premiums  charged  by  different  offices  varied  as  much  as 
10  per-cent  or  more,  and  a  variation  of  10  per-cent  on  an  average 
premium  would  provide  uniform  annual  bonuses  ranging  from 
8s.    Qd.    at   age    20   to    18s.    at   age    60  ;  and    under   endowment 
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assurances  from  12s.  on  a  30-year  term,  to  18s.  on  a  15-year  term 
policy.  He  thought  those  figures  showed  the  great  importance  of  the 
premiums  charged  in  a  consideration  of  relative  rates  of  bonus. 
Mr.  Allin  bad  referred  to  the  question  of  the  expenses,  and  that  also 
was  a  matter  that  considerably  affected  the  results.  In  dealing 
with  questions  of  bonus,  it  was  usual  to  treat  initial  expenses  as  a 
percentage  of  the  sum  assured,  but  in  considering  the  two  classes 
under  discussion,  where  it  was  necessary  to  get  as  near  as  possible 
to  the  facts,  it  seemed  to  him  that  that  was  hardly  correct.  He 
had  taken  out  the  experience  of  a  set  of  representative  offices. 
and  found  that  the  average  sums  assured  under  endowment 
assurances  were  roughly  about  one-half  those  under  whole-life 
assurances,  and  that  was  rather  an  important  point  to  be  considered. 

The  general  expenses  of  dealing  with  a  policy  of  £500  were 
practically  the  same  as  with  a  policy  of  £5.000.  Taking  the 
author's  assumptions  as  to  £3  per-cent  initial  expenditure,  he 
'Mr.  Austin)  assumed  that  the  number  of  policies  in  the  whole-life 
and  endowment  assurance  classes  were  as  4  to  1,  and  the  average 
sums  assured  £500  and  £250.  Allowing  30s.  per-cent,  or  half  the 
expenditure  to  be  in  proportion  to  the  sum  assured,  he  divided 
up  the  balance  in  proportion  to  the  number  of  policies,  and  that 
brought  out  an  initial  expense  for  whole-life  policies  of  about 
£2.  15s.  per-cent.  and  for  endowment  assurances  about  £4  per-cent. 
The  result  on  the  uniform  annual  bonus  would  be  an  increase 
on  the  whole-life  of  Gd.  to  Is.  per-cent,  but  a  decrease  on  the 
endowment  assurances  of  about  2s.  per-cent  for  all  terms.  Of 
course,  a  similar  argument  would  apply  to  the  renewal  expenses. 

A  further  question  arose  in  considering  the  growth  of 
endowment  assurances.  If,  for  instance,  those  same  rates  of 
expenditure  were  assumed.  ...  £2.  1 5s.  and  £4,  and  the  proportion 
of  endowment  assurances  rose  from  one-fourth  to  two-thirds,  the 
effect  on  the  initial  expenditure  of  the  office  was  to  increase  it  from 
£3  to  about  £3.  5s.  per-cent.  and  that  would  seem  to  show  that  as 
endowment  assurances  became  more  popular,  with  smaller  sums 
assured,  the  general  office  expenses  would  tend  to  increase,  other 
things  being  equal.  In  reference  to  the  mortality  profit,  the  author 
seemed  to  consider  this  as  arising  from  the  difference  between  the 
0[M]  and  the  0M  Tables,  but  he  himself  was  not  quite  sure  that  that 
sufficiently  expressed  the  case.  The  0[M]  Table  was  an  average 
table  made  up  of  the  experience  of  a  large  number  of  offices,  and 
there  was  no  doubt  that  some  offices  experienced  mortality 
much  more  favourable  and  others  a  mortality  considerably  less 
favourable  than  that  shown.  He  found  that  differences  in  the 
mortality  considerably  affected  the  whole-life  policies,  but  it  did  not 
have  much  effect  on  the  endowments.  That  would  seem  to  follow 
from  Mr.  Chatham's  paper,  in  which,  although  only  80  per-cent  of 
the  select  mortality  was  assumed,  the  endowment  assurance  bonuses 
were  not  increased  to  any  great  extent. 

Assuming  lives  entering  at  ages  28  and  43,  and  experiencing  the 
mortality  of  two  years  older,  under  whole-life  business,  the  uniform 
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annual  bonus  per-cent  was  affected  to  the  extent  of  is.  at  age  30 
and  7s.  at  age  45  :  while  with  a  difference  of  five  years  under  the 
endowment  assurances  it  was  affected  at  age  30  to  the  extent  of 
from  Is.  to  2s.,  and  at  45  to  the  extent  of  2s.  to  5s.,  according  to 
the  length  of  term.  It  would  appear,  therefore,  that  a  difference  of 
five  years  on  endowment  assurances  for  terms  15,  20,  and  30  years 
had  far  less  effect  on  the  bonus  than  a  difference  of  two  years  under 
the  whole-life  policies.  With  reference  to  the  favourable  mortality 
experienced  under  endowment  assurances  in  the  past,  that,  as  had 
been  rightly  pointed  out,  would  probably  not  continue,  but  it 
seemed  to  him  a  question  whether  the  better  lives  would  not  exercise 
selection  in  the  future  and  enter  under  endowment  assurances,  and 
so  tend  adversely  to  affect  the  mortality  that  would  be  experienced 
under  the  whole-life  business. 

Mr.  C.  R.  V.  COUTTS  said  the  last  speaker  had  referred  to 
the  fact  that  in  the  author's  tables  he  brought  out  smaller  bonuses 
under  endowment  assurances  than  under  the  whole-life  policies.  He 
thought  that  was  chiefly  due  to  the  fact  that  he  had  based  his 
premiums  on  the  H[M]  Table  and  assumed  his  mortality  to  follow 
the  0[M]  Table.  As  a  matter  of  interest  he  had  compared  the  net 
premiums  under  the  0[M1  and  H[M1  Tables  for  a  whole-life  policy,  and 
for  a  20-year  endowment  assurance;  the  H[M]  were  from  7  to  12 
per-cent  higher  than  the  0[M)  net  premiums  for  the  whole-life,  but 
in  the  case  of  the  endowment  assurances  they  were  only  about 
3  per-cent  higher ;  so  that  there  was  a  margin  of  about  5  per-cent 
extra  loading  on  the  whole-life  premiums  on  the  ()[M)  basis,  which 
naturally,  assuming  the  mortality  to  follow  the  0[M]  Tables,  would 
give  higher  bonuses  on  the  whole-life  policy.  He  did  not  quite 
understand  why  the  author  based  his  premiums  on  the  HtM]  instead 
of  on  the  0[M|,  because  it  seemed  that  he  had  introduced  by  so 
doing  an  unnecessary  deviation  between  the  endowment  assurance 
bonuses  and  the  whole-life  bonuses. 

He  did  not  agree  that  the  mortality  profit  could  be  dismissed 
quite  so  easily  as  the  author  suggested.  Of  course  it  varied  with  the 
office  to  a  large  extent,  but  he  was  sure  that  many  offices  obtained 
a  profit  from  mortality  on  policies  that  were  more  than  5,  10  or 
even  15  years  in  force.  The  author  also  dismissed  the  question  of 
profit  from  the  surrenders,  lapses  and  non-participating  business,  on 
the  ground  that,  as  the  participating  policyholders  had  not  in  any 
way  contributed  to  that  profit,  therefore  no  question  of  equity 
arose  in  considering  the  method  to  be  adopted  in  distributing  it. 
But  in  a  mutual  office  the  profit  had  to  be  distributed  amongst  the 
participating  policyholders,  and  therefore  it  was  necessary  to  consider 
the  method  of  distributing,  and  the  question  of  equity  arose.  If, 
for  example,  it  were  all  given  to  the  policies  where  the  lives  assured 
had  not  attained  50  years,  the  older  policyholders  would  probably 
raise  a  question  of  equity  !  The  profit  from  miscellaneous  sources 
must,  as  in  the  case  of  the  mortality  profit,  vary  with  the  offices. 
In  some  companies  the  amount  was  not  so  small  that  it  could  be 
dismissed  as  a  negligible  quantity.     The  question  of  division  of  the- 
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profit  was  a  very  interesting  one,  and  he  thought  the  remarks  made 
by  previous  speakers  really  led  to  a  redudio  ad  abswrdum  of  the 
so-called  equitable  or  contribution  method  of  dividing  profits. 
They  showed  that  the  profits  allocated  to  each  policy  depended 
largely  on  the  basis  adopted  to  allocate  the  expenditure,  which  in 
itself  had  been  shown  on  any  practicable  basis  to  be  inequitable. 
A  policy  for  £5,000  cost  less  in  general  management  in  the  ordinary 
way  than  a  policy  of  £500,  and  yet  whether  the  expenses  weir 
allocated  on  the  basis  of  the  premiums  or  on  the  basis  of  the  sum 
assured,  the  £5,000  policy  was  not  treated  fairly.  So  far  as  equity 
was  concerned,  it  seemed  to  follow  that  the  whole  scheme  of 
division  of  profits  on  a  basis  of  that  kind  must  fall  to  the  ground. 

A  similar  point  arose  in  connection  with  the  valuation  rate  of 
interest.  If  a  net  premium  valuation  were  employed,  and  the  rate 
of  interest  were  changed  from  3  to  2h  per-cent,  it  at  once  threw  a 
lot  of  so-called  profit  from  loading  into  interest-profit,  and  thus 
distributed  it  on  quite  a  different  basis.  Both  those  valuations 
could  not  be  equitable.  If  equity  demanded  the  division  on  the 
3  per-cent  basis,  then  the  2h  per-cent  valuation  must  be  inequitable. 
He  was  one  who  hoped  that  in  the  course  of  time  the  net  premium 
method  of  valuation  would  be  treated  with  rather  less  respect  than 
at  present.  It  seemed  to  him  to  be  quite  indefensible  on  scientific 
grounds.  The  main  argument  used  in  defence  was  that  the 
method  afforded  a  rough-and-ready  way  of  providing  for  a  simple 
reversionary  bonus,  if  there  was  a  margin  of  one-half  per-cent  in 
the  rate  of  interest,  or  for  a  compound  reversionary  bonus,  if  there 
was  a  margin  of  1  per-cent  or  rather  more.  But  instead  of  using 
a  lule-of-thumb  method  like  that,  why  not  employ  a  valuation  based 
on  a  rate  of  interest  which  approximated  to  that  actually  earned 
by  the  office,  with  a  provision  for  the  expenses  ]  It  might  be  possible, 
as  a  matter  of  practice,  to  treat  the  profit  from  mortality  and  the 
profit  from  miscellaneous  sources  as  a  set-off  to  the  expenditure  on 
commission  and  expenses  of  management,  and  set  a  net  deduction 
from  the  future  premiums  for  the  expenses  in  that  way,  and  then 
value  the  bonus  that  it  was  hoped  to  give  in  the  future  as  a 
liability.  That  was  surely  a  truer  method  of  ascertaining  divisible 
surplus  than  the  net  premium  basis. 

Mr.  E.  P.  HARDY  said  that,  having  regard  to  the  considerable 
and  growing  disproportion  of  the  volume  of  endowment  assurances 
to  ordinary  assurances,  he  could  well  understand  that  the  minds  of 
many  people  were  being  considerably  exercised,  and  he  ventured  to 
think  they  would  be  still  more  exercised  in  the  future.  He  had 
had  occasion  to  look  into  the  question  himself,  and  at  that  stage 
his  mind  was  still  open,  but  the  general  trend  of  his  opinion  was 
that  the  reversionary  bonuses  of  endowment  assurances  should  be 
less  than  those  for  ordinary  whole-term  assurances.  He  thought  it 
was  very  difficult  to  find  a  general  test  that  might  be  laid  down  in 
the  text-books  as  applicable,  having  regard  to  the  various  opinions, 
and  still  more  varied  practice  respecting  the  loadings  placed  upon 
the  premiums,  the  almost  wonderful  effect  that  a  quarter  per-cent 
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in  the  realized  interest  would  make,  and  the  unexpected  results 
that  the  more  favourable  rate  of  mortality  had  upon  the  surplus 
yielded  in  endowment  assurances.  Again,  there  was  the  burning 
question  of  the  expenses  and  their  distribution,  to  say  nothing  of 
the  sundry  profits,  which  varied  considerably  in  almost  every  office. 
Therefore,  he  did  not  see  how  any  general  test  could  be  set  up,  and 
he  thought  that  such  would  have  to  be  framed  by  each  actuary 
dealing  with  the  facts  in  his  own  office  as  they  came  before  him. 

He  observed  that  the  author  said  he  thought  the  difference 
between  the  rate  of  mortality  in  endowment  assurances  and  that  in 
whole-term  policies  was  likely  to  disappear.  He  must  ask  the  author 
not  to  rely  too  closely  upon  that  conclusion.  Then  there  was  a 
formula  given  which  professed  to  represent  the  profit  from  mortality. 
With  very  great  respect  for  the  author,  he  submitted  that  that  was 
hardly  a  full  statement  of  the  case,  and  in  that  connection  he 
referred  to  a  paper  he  had  read  in  New  York  (Transactions  of  FourtJi 
International  Congress,  vol.  I,  p.  150  et  seq.)  in  which  he  showed  that 
a  favourable  mortality  in  the  case  of  endowment  assurances  was 
by  no  means  an  unmixed  blessing.  The  tables  in  that  paper  were 
prepared  merely  for  the  purposes  of  illustration,  and  he  did  not 
suggest  that  the  ratio  there  brought  out  would  necessarily  lie 
experienced  in  practice.  Taking  an  endowment  assurance  of  fifteen 
years — bearing  in  mind  that  he  was  dealing  simply  with  what  were 
called  net  premiums,  and  not  with  any  profit  from  mortality  or 
even  interest — in  the  first  quinquennium  there  was  the  considerable 
surplus  of  £1,307,  in  the  second  quinquennium  it  fell  to  £583,  and 
in  the  third  quinquennium  it  was  only  £113 — not  10  per-cent  of 
what  it  was  at  first. 

The  reason  for  that  was  not  far  to  seek.  In  the  case  of 
endowment  assurances,  if  the  man  did  not  die,  he  lived  to  claim 
the  benefit,  and  all  the  profit  the  office  could  anticipate  was  the 
interest  upon  moneys  suspended  and  left  in  the  hands  of  the 
company  until  the  maturity  age  was  reached,  plus  the  additional 
premiums  the  office  received — and  that  profit  did  not  work  out 
at  quite  as  much  as  some  persons  might  think.  But  although  he 
was  that  evening  in  the  unhappy  position  of  not  agreeing  with 
the  conclusions  put  forward,  the  author  must  not  think  he 
was  not  fully  grateful  to  him  for  the  considerable  trouble  he 
had  taken  in  working  out  a  complete  view  of  the  subject  for 
consideration.  Whether  it  was  possible  to  agree  or  not  with  all 
the  conclusions  submitted,  the  thanks  of  the  Institute  were  none 
the  less  due  to  the  author  for  endeavouring  to  hold  a  torch  to 
lighten  what  was  at  present  a  very  dark  stretch  of  country. 

Mr.  W.  P.  ELDERTON  thought  that  scant  justice  was  being 
done  to  the  author  in  the  discussion.  It  seemed  to  him  the  author 
had  set  out  to  give  some  examples  of  what  might  happen  in  certain 
events,  and  he  had  succeeded  in  doing  so.  Doubtless,  if  other 
circumstances  had  occurred,  the  author  would  have  worked  out 
particulars  in  another  way ;  but  if  he  had  proved  nothing  else,  at 
any  rate  he  had  proved  that  it  was  necessary,  in  order  to  be  equitable, 
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to  analyze  the  sources  of  profit  and  the  sources  of  loss,  if  expenses 
could  be  so  called.  He  agreed  with  Mr.  Coutts  that  the  profit  from 
surrenders  and  lapses  ought  to  be  considered,  but  he  thought  it  ought 
to  be  considered  rather  on  the  lines  mentioned  by  Mr.  T.  Gr.  C.  Browne 
some  years  ago  (J.I.A.,  xxxii.  p.  115),  when  he  was  dealing  with  the 
distribution  of  surplus  in  a  discussion  that  followed  the  reading 
of  Mr.  Lidstone's  paper.  Mr.  Browne  then  said  that  he  thought 
the  best  way  to  treat  it  was  to  consider  it  as  a  set-off  against  the 
initial  expenses.  It  seemed  that  that  was  the  most  equitable  way 
because  if  all  the  expenses  were  set  against  the  loadings,  tin- 
whole  of  the  reserve  from  lapses  should  appear  as  profit.  If  it 
appeared  as  profit  in  that  way,  since  it  was  said  that  there  was 
little  profit  on  lapses  and  surrenders  because  of  the  initial  and 
other  expenses,  the  two  sources  of  profit  (loading  and  withdrawals) 
should  be  pooled  together  in  considering  the  relation  between 
loading,  expenses  and  bonuses. 

Some  observations  had  been  made  upon  aggregate  tables  in  the 
paper  and  discussion.  He  was  afraid  he  could  not  agree  with 
Mr.  Coutts3  remarks  on  the  net  premium  aggregate  table  method  of 
valuation.  He  felt  that  the  net  premium  method  of  valuation  was 
capable  of  a  far  stronger  defence  at  the  present  time  than  ever 
before.  Xot  only  did  select  tables  and  other  methods  involve 
a  much  larger  amount  of  work  than  an  aggregate  table,  but  if 
it  was  necessary  to  face  the  question  of  the  difficulty  due  to  a 
falling  rate  of  interest,  even  then  it  did  not  necessarily  follow  that 
the  net  premium  method  of  valuation  broke  down.  It  might  mean 
that  the  offices  should  keep  a  considerable  difference  between  the 
valuation  rate  and  the  realized  rate  of  interest,  but  it  did  not 
necessarily  follow  that  they  need  do  that  by  decreasing  the 
valuation  rate  or  by  using  an  artificial  net  premium.  It  might  be 
done  by  artificially  increasing  the  realized  rate  of  interest,  by 
spending  the  money  that  would  otherwise  go  to  reducing  the 
valuation  rate  of  interest  in  writing  down  the  marketable  and  other 
securities.  Obviously  if  the  securities  were  written  down,  the 
nominal  amount  of  the  fund  was  being  decreased,  which  sent  up 
the  realized  rate  of  interest. 

With  regard  to  the  method  of  dividing  the  mortality-]  irofit, 
he  did  not  see  in  the  paper  any  remark  as  to  how  it  was  don.', 
but  he  was  afraid  from  some  experiments  he  had  made  on  that 
subject  that  he  could  not  quite  agree  that  the  whole  of  the 
mortality-profit  made  by  the  office  should  go  to  the  policies  in  the 
first  quinquennium,  because,  when  using  an  aggregate  rate  of 
mortality  and  working  on  the  attained  age,  the  aggregate  rate  in 
the  early  groups  of  ages  took  into  account  a  large  quantity  of  select 
material,  and  therefore  was  in  effect  something  like  a  select  rate. 
That  seemed  to  him  to  show  that  it  did  not  necessarily  follow 
in  using  an  aggregate  table  that  one  need  consider  the  particular 
duration  of  the  policy,  provided  one  dealt  entirely  with  the  age. 

Mr.  H.  W.  MANLY  said,  with  regard  to  the  subject  of  the 
paper,  that  he  always  felt  inclined  to  take  the  reverse  method  of 
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investigation  :  that  was  to  say.  if  he  wanted  to  give  the  .same  rate 
of  reversionary  bonus  to  endowment  assurances  as  to  whole-life 
assurances,  then  it  was  necessary  to  make  the  premiums  fit  that 
condition  of  affairs.  Taking  select  tallies  and  the  rate  of  interest 
that  could  be  earned,  the  rate  of  bonus  desired  and  the  actual 
expenses,  premiums  can  be  obtained  from  exactly  the  same  data 
for  whole-life  assurance  and  endowment  assurances,  and  in  this 
way  it  would  be  possible  to  give  the  same  rate  of  reversionary 
bonus.  That  was  subject  to  a  certain  amount  of  special  reserve 
in  the  valuation,  because  it  would  be  found  that  if  all  the  policies 
were  endowment  assurances  the  surplus  Mould  give  a  larger  bonus  at 
the  first  quinquennium  than  for  the  second  or  third  quinquennium, 
so  that  a  certain  reserve  had  to  be  set  aside  to  make  up  for  the 
increase  in  the  value  of  a  reversionary  bonus  as  the  policy  matured. 
Mr.  Coutts  had  made  a  remark  that  mortality  profits  were  to  be  found 
on  policies  more  than  fifteen  years  old,  but  he  very  much  doubted 
that.  The  way  in  which  the  estimated  claims  were  generally 
calculated  and  compared  with  actual  claims  was  not  fair  and 
equitable.  If  the  expected  claims  were  based  upon  a  select  table 
of  mortality,  it  would  be  found  that  the  expected  and  the  actual 
often  came  very  close  together,  and  if  the  mortality  amongst  the 
policyholders  more  than  fifteen  years  in  force  were  compared  with 
the  select  rates,  there  would  not  be  much  profit  found  in  the 
mortality.  With  regard  to  expenses,  there  again  he  rather 
demurred  to  Mr.  Coutts'  statement  when  he  said  that  a  £5,000 
policy  cost  less  than  a  £500.  To  a  certain  extent  it  did — that  was 
to  say  with  regard  to  office  expenses.  If  all  the  policies  were  for 
£100  it  would  necessitate  having  another  clerk  or  two.  But 
having  regard  to  the  incidence  of  commissions,  as  now  allowed,  on 
the  first  year,  and  on  renewals,  he  thought  the  expenses  on  the 
£5,000  policy  would  work  out  Aery  much  about  the  same  ratio  as 
on  the  £100.' 

Mr.  COUTTS  said  he  did  not  mean  to  include  commission. 
He  was  s]  leaking  of  expenses  as  office  expenses. 

Mr.  MANLY  said  that  those  were  not  very  material,  when 
distributed  over  the  whole  number  of  assurances.  "With  regard  to 
a  net  premium  valuation,  he  thought  Mr.  Coutts  had  implied 
that  it  was  unscientific,  but  there  was  a  great  deal  to  be  said 
for  it  as  a  scientific  method,  although  he  did  not  attach  that 
great  importance  to  it  that  obtained  some  years  ago.  He 
thought  it  had  saved  the  companies  in  this  country  from  consuming 
their  reserves  or  from  plunging  into  insolvency.  If  anything  was 
going  to  be  substituted  for  the  net  premium  reserve,  he  thought 
the  substitute  must  be  something  even  more  stringent,  the 
substitution  of  a  valuation  of  future  bonus  at  the  rate  to  be 
declared.  So  far  from  wishing  to  see  the  net  premium  hairier 
broken  down,  he  rather  desired  to  see  it  made  stronger  than  it  was. 
The  suggestion  that  there  was  something  wrong  about  it  might 
eventually  induce  weak  and  extravagant  companies  to  reduce  their 
reserves  by    adopting   some    system   of   gross    premium    valuation, 
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reserving  only  a  percentage  for  expenses,  which  might  be  varied 
according  to  circumstances.  It  had  always  appeared  to  him,  and 
the  paper  somewhat  confirmed  the  view,  that  the  average  rati 
premium  which  was  charged  for  endowment  assurances  would  not 
enable  the  same  reversionary  bonus  to  be  given  as  could  be  given 
upon  the  whole-life  policies.  It  was  a  question  of  the  premium 
to  1"'  charged. 

Mr.  W.  P.  PULLEY  thought  that  Mr.  Rietschel  had  not  given 
quite  sufficient  weight  to  the  effect  of  favourable  mortality  upon 
bonuses,  and  two  illustrations  had  just  occurred  to  his  mind  which 
he  thought  were  good  proofs  of  the  favourable  effect  of  mortality. 
The  first  related  to  an  office  which  had  a  separate  temperance  section, 
where  it  could  be  plainly  seen  that  the  favourable  mortality  was 
accompanied  by  a  higher  bonus.  The  second  was  the  case  of  a 
company  which  insured  lives  from  among  a  favourable  class  of  the 
community,  where  a  very  light  mortality  was  again  accompanied  by 
high  bonuses. 

Mr.  H.  J.  BAKER  said  that  there  had  been  some  difference 
of  opinion  as  to  the  relative  bonuses  which  should  he  given  to 
whole-life  policies  and  endowment  assurances,  and  it  was  therefore 
desirable  that,  if  possible,  some  general  principles  should  be 
established  for  their  guidance.  It  was  difficult  to  ascertain  exactly 
the  actual  methods  adopted  in  practice,  but  apparently  the  majority 
of  offices  declaring  simple  or  compound  reversionary  bonuses  gave 
the  same  reversionary  bonus  to  endowment  assurances  and  whole-life 
policies.  That  uniformity  was  somewhat  remarkable,  having  regard 
to  the  great  differences  which  existed  between  office  and  office. 
For  instance,  he  found  that  the  margin  between  the  rates  of  interest 
experienced,  and  assumed  in  the  valuation,  ranged  from  |  percent 
to  1-j-  per-cent  in  the  case  of  offices  giving  a  simple  reversionary 
honus,  and  from  |  per-cent  to  lh  per-cent  in  the  case  of  offices 
giving  a  compound  reversionary  bonus.  Among  offices  which  did 
not  adopt  either  of  those  methods  of  distribution,  some  gave  the 
same  cash  bonus  to  whole-life  policies  and  endowment  assurances, 
and  others  gave  the  same  cash  percentages  of  the  actual  premiums 
paid  during  the  valuation  period.  Others,  again,  gave  a  larger 
reversionary  bonus  to  endowment  assurances,  and  amongst  those 
some  gave  a  bonus  which  varied  according  to  the  original  length  of 
the  endowment  term. 

The  premiums  in  Table  A  formed  the  basis  of  the  author's 
calculations  and  deductions,  and,  having  regard  to  the  practical 
nature  of  the  investigation,  it  was  important  that  those  premiums 
should  approximate  as  closely  as  possible  to  the  rates  actually  charged 
by  representative  offices.  In  the  first  place,  he  did  not  think  it  could 
be  considered  satisfactory  to  assume  a  rate  of  interest  of  i  per-cent 
in  the  calculation  of  premiums  for  an  office  that  earned  only 
3f  per-cent.  If  that  was  done,  part  of  the  loading  for  expenses 
and  bonuses  must  be  absorbed  in  providing  for  the  deficiency  in  the 
interest.  The  author,  in  fact,  loaded  his  premiums  very  heavily, 
with  the  result  that  they  were  on  the  whole  distinctly  higher  than 
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the  average  office  rates.  For  instance,  taking  thirteen  offices  which 
declared  a  uniform  compound  reversionary  bonus,  he  found  that  the 
average  whole-life  premiums  were  from  2s.  4<1.  to  3s.  4*/.  per-cent 
less  than  those  in  Table  A,  while  in  no  case  and  at  no  age  was  a 
higher  premium  payable.  The  author's  endowment  assurance 
premiums  were  about  Is.  per-cent  above  the  average  for  the  longer 
terms,  and  approximated  closely  to  the  average  for  the  shorter 
terms.  Generally  speaking,  therefore,  the  author's  whole-life 
premiums  were  unusually  high,  as  compared  with  his  endowment 
premiums.  That  fact  had  an  important  influence  upon  the  bonuses 
which  should  be  given  to  the  two  classes.  He  had  accordingly 
recalculated  for  age  35  at  entry  the  reversionary  bonuses  for  whole- 
life  policies  and  30-year  endowment  assurances,  taking  a  whole-life 
premium  of  <£2.  16s.  2d.  per-cent,  and  £3.  lis.  8</.  per-cent  for  the 
30-year  endowment  assurance,  these  being  the  average  rates  of  the 
13  offices.  On  that  basis  the  total  reversionary  bonuses  at  the  end 
of  30  years  were  approximately  as  follows: — 

Whole-life  30-year  Endowment 

Assurance.  Assurance. 

Table  B 

(Rietschel) 
Table  C 

(Rietschel) 
Table  E 

(Rietschel) 
Table  F 

(Rietschel) 

On  the  assumptions  made  in  the  paper,  an  interest  margin  of 
at  least  1  per-cent  was  required  before  the  same  compound 
reversionary  bonus  could  be  given  to  whole-life  policies  and  endow- 
ment assurances,  and  if  the  excess  interest  was  only  i  per-cent.  a 
smaller  simple  reversionary  bonus  should  be  given  to  endowment 
assurances.  Taking  the  average  premiums  he  had  assumed  to  lie 
payable,  with  an  interest  margin  of  1  per-cent,  a  slightly  greater 
compound  reversionary  bonus,  and  with  an  interest  margin  of 
A  per-cent,  the  same  simple  reversionary  bonus  could  be  allotted 
to  the  endowment  assurances.  Considerable  emphasis  was  laid  in 
the  paper  on  the  effect  on  the  bonuses  of  different  modes  of 
allocating  the  expenses,  but  the  figures  he  had  given  showed,  he 
thought,  that  far  greater  importance  must  be  attached  to  the 
relationship  between  the  premiums  actually  charged  for  the  different 
benefits.  Premiums  charged  for  endowment  assurances  by  various 
offices  differed  to  a  far  greater  extent  than  did  those  for  whole-life 
assurances,  and  although  two  offices  might  have  the  same  margin 
as  regards  interest  and  identical  expense  rates  and  mortality 
experiences,  yet  the  relationship  between  the  Avhole-life  and 
endowment  assurance  premiums  might  differ  to  such  an  extent  as 
materially  to  affect  the  bonuses  Avhich  could  be  given  to  the  two 
classes  respectively.  In  other  words,  to  secure  an  equitable 
distribution   of  the  surplus,   a   comparison  of   the   premiums   was 


.£346 

.   £376 
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406 

254 

266 

322 

293 

371 

395 

441 

425 

277 

285 

342 
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necessary,  not  only  between  those  for  whole-life  policies  and 
endowment  assurances,  but  also  in  respect  of  the  length  of  the 
endowment  term. 

The  author  practically  ignored  mortality  profit  or  loss,  and  with 
the  exception  of  Table  D  took  no  account  of  it  in  bis  calculations. 
His  Tables  E.  F.  H  and  K  practically  assumed  an  0[M]  valuation  and 
an  OlMJ  mortality  experience.  He  did  not  agree  with  the  author  in 
attaching  so  little  importance  to  mortality  profit  or  loss.  It  should 
not  be  forgotten  that  the  0  M  Table  was  practically  an  average  of 
the  experiences  of  the  contributing  offices,  and  it  by  no  means 
followed  that  the  deviations  from  the  standard  table  in  the  case  of 
an  individual  office  were  of  so  little  or  no  importance.  In  fact,  it  was 
probable  that  some  offices  habitually  experienced  a  rate  of  mortality 
more  favourable  than  that  shown  by  the  0Mj  Table,  while  with 
other  offices  the  reverse  was  probably  the  case.  The  mortality 
profit  or  loss  had  less  effect  upon  endowment  assurances  than  upon 
whole-life  policies,  as  was  shown  in  Table  D  of  the  paper.  It. 
therefore,  the  mortality  profit  or  loss  were  of  considerable  amount, 
the  relationship  between  the  bonuses  actually  earned  by  the  two 
classes  might  be  appreciably  affected.  The  author  considered  the 
effect  of  surrenders  on  the  bonuses  to  be  but  small,  but  that 
statement  was  not  borne  out  by  the  figures  given  by  Mr.  Chatham 
in  his  paper  on  "The  Analysis  of  the  Profit  from  Endowment 
Assurances  ".  published  in  the  Transactions  of  the  Facility  of  Actuaries, 
vol.  iii.  p.  15.  On  the  assumptions  made  in  that  paper.  Mr.  Chatham 
showed  that  surrenders  had  "a  very  marked  effect  upon  the  rate  of 
bonus,  increasing  it  at  the  end  of  the  first  quinquennium  by  over 
40  per-cent  ",  and  even  at  the  end  of  twenty-five  years  the  increase 
in  the  bonus  was  as  much  as  9  per-cent. 

It  would  be  seen  from  Tables  E  and  F  that  a  fall  in  the  rate  of 
interest  had  most  effect  upon  the  short-term  endowment  assurances. 
With  an  interest  margin  of  1  per-cent  the  total  bonus  at  the  end  of 
ten  years  was.  for  age  35  at  entry,  £129  for  a  10-year  endowment, 
as  compared  with  £114  for  a  30-y ears'  term  policy:  while  if  the 
interest  margin  were  only  §  per-cent  the  figures  became  £98  and  £  1 00 
respectively.  Having  regard  to  the  many  and  important  differences 
which  existed  between  office  and  office,  and  to  the  magnitude  of  modern 
endowment  assurance  business,  he  thought  it  was  Aery  important  that, 
before  deciding,  in  an  individual  case,  as  to  the  relative  bonuses 
that  should  be  given  to  whole-life  policies  and  endowment  assur- 
ances, a  careful  investigation  should  be  made  giving  effect  to  all  the 
conditions  peculiar  to  the  office.  Probably  the  most  equitable  plan 
was  to  keep  the  endowment  assurances  in  a  distinct  class  for  the 
purpose  of  bonus  distribution.  In  conclusion,  he  wished  to  suggest 
to  the  author  the  advantage  of  giving  in  his  tables  for  each  age  at 
entry  the  totals  of  the  reversionary  bonuses.  He  also  thought  an 
account  of  the  methods  he  had  adopted  in  the  construction  of  his 
tables  would  be  of  advantag 

The  PRESIDENT  said  the  paper  had  been  a  very  instructive 
one,  on   a   subject  that    was  being   more  and  more  pressed  upon 
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attention,  in  consequence  of  the  constantly  increasing  number  of 
endowment  assurances.  One  of  the  most  important  duties  of  the 
actuary  was  to  distinguish  equitably  between  the  various  classes  of 
assured  lives.  There  were  many  ways  of  approaching  the  subject, 
and  he  thought  the  author's  way  of  starting  from  certain  premiums 
and  deriving  the  results  had  distinct  advantages,  and  afforded  as 
good  an  analysis  as  the  plan  favoured  by  Mr.  Manly.  Mr.  Elderton, 
referring  to  the  question  of  the  valuation  basis,  remarked  that  while 
some  companies,  in  order  to  meet  the  fall  in  the  rate  of  interest, 
had  adopted  a  lower  rate  of  interest  in  their  valuations,  it  had  not 
occurred  to  them  that  they  could  maintain  the  rate  of  interest  by 
writing  down  their  assets.  Such  a  plan  had  been  forcibly  brought 
before  companies  lately.  It  was  also  a  painful  thought  that 
in  order  to  raise  the  rate  of  interest  4s.  per-cent  in  that  way, 
it  would  be  necessary  to  write  about  5  per-cent  off  the  whole 
of  the  funds.  With  regard  to  the  remark  of  Mr.  Coutts  as 
to  some  other  method  of  valuation  taking  .the  place  of  the  net 
premium  method,  he  hoped  soon  to  see  a  paper  dealing  with  a 
question  of  such  great  importance.  He  was  conservative  enough  to 
hope  that  some  method  of  valuation  very  similar  to  the  present 
net  premium  method  would  always  be  retained.  The  time  had 
now  arrived  when  some  member  might  usefully  take  up  the  study 
•of  this  particular  subject,  and  deal  with  other  plans  that  were  in 
practical  operation  in  one  or  two  companies  that  did  not  value 
strictly  on  the  net  premium  plan.  In  New  York  a  recent  law  had 
sanctioned  another  method  of  valuation,  called  the  Select  and 
Ultimate  method,  and  it  would  be  exceedingly  interesting  to  have  a 
paper  on  that  subject. 

The   cordial    thanks    of  the  Institute  were    then    unanimously 
accorded  to  the  Author. 

Mr.  EIETSCHEL,  in  reply,  thanked  the  members  for  the 
manner  in  which  they  had  received  the  paper.  Mr.  Adlard  had  said 
that  some  offices  would  consistently  yield  a  mortality  profit,  and  he 
quite  agreed  ;  an  example  of  a  business  consistently  yielding  a 
mortality  profit  was  afforded  by  the  temperance  sections  of  several 
companies,  but  he  was  treating  in  his  paper  of  an  average  office,  and 
he  did  not  think  that  in  such  an  office  the  mortality  profit  was  likely 
to  be  very  great.  In  order  to  confirm  that  he  quoted  from  Mr.  Young's 
work  on  Insurance,  page  210  :  "The  object  of  administration  in  this 
department  (mortality),  as  in  others,  should  be  the  preservation 
of  regularity  of  experience,  so  that  one  stage  of  the  company's 
history  should  not  be  accidentally  benefited  to  the  disadvantage  of 
another  era.  It  may  reasonably  be  assumed,  regai'ding  the  present 
constitution  of  assurance  companies'  premiums  and  reserves,  that, 
on  the  whole,  and  in  the  long  run,  no  very  appreciable  surplus 
(or  loss)  can  be  anticipated  from  this  source."  Then,  if  a  consistent 
profit  or  loss  were  shown,  it  probably  ought  to  be  divided  in 
proportion  to  the  difference  between  the  expected  and  actual  death 
strains,  but  it  would  be  found  necessary  to  depart  from  strict 
theory,  because  the  bonuses  resulting  from  such  a  process  would 
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form  a  very  irregular  series.     Again,  if  the  difference  between  the 

strains  happened  to  be  large  for  the  new  policies,  it  would  again  be 
necessary  to  depart  from  strict  theory,  and  make  some  reduction  in 
respect  of  these  policies.  Another  point  was  that  if  there  were  a 
■consistent  profit  or  loss  on  mortality,  it  would  imply  that  the 
valuation  basis  was  not  entirely  suitable  to  the  conditions  of  the 
office,  and  therefore  it  would  appear  advisable  to  analyze  the 
experience  of  the  office,  in  order  to  ascertain  the  sufficiency  or 
otherwise  of  the  reserves.  Assuming  that  the  office  consistently 
showed  a  profit  from  mortality,  and  the  analysis  showed  that  the 
reserves  should  be  larger  than  those  actually  made,  the  effect  of  not 
making  true  reserves  would  be  to  lessen  the  interest  profit  by  an 
amount  equal  to  the  interest  on  the  difference  between  the  reserve 
made  and  those  actually  required,  and  also  to  withdraw  a  certain 
amount  from  the  loading  profit.  The  increase  in  loading  profit 
shown  by  the  true  valuation  represented  what  was  now  regarded 
as  mortality  profit.  That  argument  would  seem  to  show  that  the 
mortality  profit  should  be  added  to  the  loading  profit,  and  he 
thought  that  agreed  with  Mr.  Adlard's  suggestion. 

With  regard  to  the  method  which  he  had  adopted,  he  had  as  far 
as  possible  endeavoured  to  make  the  paper  accord  with  the  practice 
■of  offices.  On  the  one  hand,  he  had  been  bound  by  the  premiums 
that  had  been  charged,  and  on  the  other  hand,  the  valuation 
basis  was  fixed  regardless  of  the  bonus  and  other  special  condition- 
appertaining  to  the  company.  It  seemed  to  him  that  the 
scientific  method  of  approaching  the  bonus  question  was  akin  to  that 
suggested  by  Mr.  Manly,  namely,  to  fix  the  premiums  required  as  far 
.as  possible  according  to  the  experienced  rates  of  mortality,  interest  and 
expenditure,  and  by  means  of  these  to  find  the  "  true  "  surplus  loading 
margins  which  the  office  premiums  would  produce.  The  next  step 
would  be  to  decide  on  the  form  of  bonus  which  the  office  desired  to 
declare,  and  that  would  be  entirely  decided  by  competition  and 
business  considerations.  The  relative  rates  of  bonus  provided  by  the 
"true  "  surplus  margins  should  then  be  ascertained.  Having  decided 
upon  the  form  of  the  bonus,  the  reserves  should  be  based  upon 
experience  rates  of  mortality  and  interest  to  provide  (a)  the  bare  sum 
assured  and  the  existing  bonuses,  and  (//)  that  part  of  the  future 
bonuses  which  would  have  to  be  earned  by  the  participating 
policies,  less  the  value  of  the  future  office  premiums.  The 
existing  conditions  did  not  allow  of  that  being  carried  out. 
Public  opinion  and  competition  determined  the  valuation  basis  of 
the  office  regardless  of  conditions  peculiar  to  it.  and  the  object  of 
any  contribution  method  was  to  find  the  form  the  bonuses  must 
take  under  those  conditions,  if  substantial  justice  were  to  be  meted 
out  to  the  various  forms  of  assurance.  The  paper  showed  that  if 
an  office  earned  1  per-cent  in  excess  of  its  valuation  rate  the 
bonuses  were  compound,  and  if  i-  per-cent  were  earned  the  bonuses 
were  simple  reversionary. 

He  observed  that  his  premiums  had  been  called  into  question. 
He   had  not  brought  forward  those   premiums  as   premiums  that 
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should  be  charged.  They  were  perhaps  somewhat  high,  although 
he  did  not  think  they  were  outside  the  range  of  premiums  charged 

by  offices.  To  a  large  extent  his  calculations  with  regard  to  the 
relative  rates  of  bonuses  to  he  allowed  to  the  two  classes  depended 
upon  the  relative  premiums  that  had  been  charged.  In  his  fourth 
conclusion  he  had  said:  "If  endowment  assurances  and  whole-life 
policies  are  both  to  receive  the  same  rate  of  bonus,  the  premiums 
under  the  former  class  should  be  loaded  more  heavily  in  proportion 
than  those  under  the  whole-life  class."  In  order  to  confirm  that 
statement  he  had  calculated  premiums  on  the  H[M1  3g  per-cent 
Table,  with  a  loading  for  a  <£1  per-cent  simple  reversionary  bonus, 
together  with  a  loading  of  10  per-cent  and  3s.  for  expenses  and 
commission.  The  effect  of  this  basis  would  be  to  increase  the 
endowment  assurance  premiums  in  Table  A  to  a  much  larger  extent 
than  the  whole-life  premiums,  and  with  such  premiums  an  office 
earning  3i  per-cent  could  very  nearly  declare  bonuses  in  the  form 
of  a  simple  reversionary  bonus  of  the  same  rate  for  both  classes. 

Another  speaker  had  referred  to  the  profit  on  lapses  and 
surrenders.  He  did  not  himself  think  that  was  likely  to  yield  a 
Aery  large  surplus,  and  here  again  Mr.  Young  seemed  to  confirm 
him.  Mr.  Young,  on  page  196  of  his  work,  said  :  With  reference 
to  any  possible  surplus  yielded  by  the  lapse  and  surrender  of 
policies,  the  observations  contained  in  Chapter  IY  would  appear 
conclusively  to  show  that  this  source  is  either  insignificant  or 
entirely  unproductive.  Even  if  a  minute  fragment  did  exist  in  any 
case,  it  would  merely  consist  in  the  former  instance  of  the  reserve 
•  reduced  by  a  protective  provision  for  the  effect  of  withdrawals 
upon  the  rates  of  expenditure  and  mortality),  and  in  the  latter 
event  of  the  difference  between  the  surrender-value  granted  and 
the  reserve,  diminished  for  the  purpose  just  mentioned."  Mr.  Allin 
had  suggested  that  the  general  expenditure  of  the  office  should  be 
calculated  on  the  number  of  policies,  and  not  on  the  sum  assured. 
He  could  not  say  he  had  gone  very  closely  into  that  question,  but  it 
seemed  to  him  that  it  would  make  the  premiums  which  would  have 
to  be  charged  in  respect  of  the  smaller  policies  almost  prohibitive. 
He  thought  it  was  absolutely  necessary  for  the  office  to  base  the 
expenditure,  not  on  the  number  of  policies,  but  on  the  sums 
assured. 
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On  the  Relation  between  the  Theories  of  Compound  Interest  end 
Life  Contingencies.  By  John  May  hew  Allen,  F.I  A., 
Actuary  and  Secretary  of  the  General  Accident,  Fire  and 
Life  Assurance  Corporation,  Limited. 

[Read  before  the  Institute,  25  March  1907.] 

Introduction. 

1.  IT  has  often  occurred  to  me  that  but  scant  justice  has  been 
done  to  the  application  of  the  infinitesimal  calculus  to  the 
theories  of  compound  interest  and  life  contingencies.  This  is, 
perhaps,  in  some  measure  due  to  the  popular  relegation  of  the 
differential  and  integral  calculus  to  the  realms  of  the  so-called 
"  higher  mathematics/'  There  are,  of  course,  two  aspects  of  the 
case  to  be  borne  in  mind.  On  the  one  hand,  it  is  necessary  to 
present  the  subjects  in  such  a  form  as  will  be  best  suited  to  the 
student  who  is  commencing  to  study  them.  For  this  purpose 
experience  shows  that  a  start  should  be  made  with  particular 
cases,  leaving  the  generalization  until  such  time  as  the  student 
shall  have  obtained  a  grasp  of  first  principles  sufficient  to  enable 
him  to  view  the  subjects  in  their  general  aspect.  On  the  other 
hand,  however,  there  is  no  doubt  that  to  the  reflective  mind  there 
comes  a  time  when  the  desire  is  felt  to  invert  the  process  and 
deduce  the  formulas  in  their  logical  sequence  from  a  fundamental 
general  hypothesis. 

2.  This  is  an  eminently  practical  age  and  there  is  a  tendency 
to  look  somewhat  askance  at  a  theoretical  treatise,  but  there  can 
be  no  doubt  that,  apart  from  the  mental  satisfaction  which  it 
brings,  a  proper  study  of  the  true  theory  of  a  subject  imparts  to 
the  mind  that  firm  knowledge  which  is  essential  to  confidence  in 
its  practical  application.  What  I  propose  to  attempt  is  to  show 
how  the  theories  of  compound  interest  and  life  contingencies  can 
be  based  on  the  consideration  of  the  forces  of  interest  and 
mortality  respectively.  I  do  not,  of  course,  claim  that  I  shall  be 
expounding  any  new  discovery, — it  is,  in  fact,  rather  more 
accurate  to  state  that  in  mathematical  research  we  do  not  discover 
so  much  as  consider, — but  I  venture  to  submit  this  paper  to 
the  Institute  in  the  hope  that  it  may  prove  of  interest  in  present- 
ing some  well-known  formulae  in  an  aspect  somewhat  different 
from  the  usual  one,  and  that  it  may  prove  of  value  if  only  for  the 
reasons  mentioned  at  the  beginning  of  this  paragraph. 
vol.  xli.  z 
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Interest  and  Mortality. 

3.  A  sum  of  money  is  observed  to  increase  with  the  lapse  of 
time  ;  we  may  therefore  regard  the  sum  as  exposed  to  the 
operation  of  an  incremental  force,  which  we  call  the  "force  of 
interest."  A  body  of  lives  is  observed  to  decrease  with  the  lapse 
of  time ;  we  may,  therefore,  regard  the  body  as  exposed  to  the 
operation  of  a  decremental  force,  which  we  cail  the  "  force  of 
mortality."  In  order  to  deal  with  these  forces  we  require  for 
each  a  measure  of  intensity  and  a  symbolical  representation  thereof. 
We  also  require  a  term  to  represent  the  unit  measure  of  time.  The 
term  usually  employed  is  "year",  and,  as  long  as  we  bear  in  mind 
that  this  is  here  quite  an  arbitrary  measure,  we  can  adopt  it  as  our 
unit  for  the  sake  of  convenience  of  expression.  Now,  it  is  not 
necessary  to  regard  the  forces  under  consideration  as  of  uniform 
intensity, — in  fact,  experience  teaches  us  that  in  the  case  of  mortality 
the  force  tends  to  increase  in  intensity  with  the  lapse  of  time, — 
and  we  will,  therefore,  represent  the  measure  of  intensity  of  either 
force  as  a  function  of  the  time  which  has  elapsed  from  the  initial 
moment  of  observation,  i.e.,  the  moment  of  investment  of  the  money 
in  the  former  case,  the  moment  of  birth  of  the  lives  in  the  latter  case. 

4.  If  8f  represent  the  nominal  annual  measure  of  the  force  of 
interest  per  unit  exposed,  and  jxt  the  nominal  annual  measure  of 
the  force  of  mortality  per  unit  exposed,  considering  in  either  case 
the  intensity  of  the  force  operating  at  the  moment  of  time  which 
is  distant  /  from  the  initial  moment,  then,  using /(/)  to  represent 
the  amount  of  the  money  at  time  /,  and  If  to  represent  the 
number  of  the  lives  at  time  /,    we  have  : 

f(t)htdt  is  the  infinitesimal  instalment  added  to  the  money 

by  interest  the  instant  after  time  t. 
Itfitdt  is  the  infinitesimal   number  of  lives  taken  away  by 

mortality  the  instant  after  time  t. 

f(x+t)8x+fdt  is  the  total   interest   earned  in  the  year 

*  °      succeeding  time  x. 
i 
Ix+t^x+tdt  is  the  total   number  of  deaths  occurring  in 

0      the  year  succeeding  time  x. 


J 

\"lf{xJrt)§x+tdt  is  the  total  interest  earned  in  the    -  of  a 

*  °      year  succeeding  time  x. 
i 

fin  .  . 

h+t^x+tdt  is  the  total  number  of  deaths  occurring  in 

■  °  1 

the        of  a  year  succeeding  time  x. 
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Thus  we  get 


'o 
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s  get — 

f{z+t)8x+tdt 

is  the  total  interest   earned  in   the  year 


succeeding  time  x  per  unit  exposed  at  the  beginning 
of  that  year.  This  we  represent  by  the  symbol  ix 
and  call  the  "  effective  rate  of  interest  for  the  year 
succeeding  time  %." 

L+t^x+t^t 


«. 


is  the  total  number  of  deaths  occurring  in 


the  year  succeeding  time  x  per  unit  exposed  at  the 
beginning  of  that  year.  This  we  represent  by  the 
symbol  qx  and  call  the  "  rate  of  mortality  at  age  x  " , 
though  it  should,  strictly,  be  called  the  "  effective 
rate  of  mortality  for  the  year  succeeding  age  x." 

Similar   statements   hold   for   the   corresponding  expressions   for 

-  of  a  year,  but,  if  we  multiply  them  by  m  so  as  to  obtain  their 
m 

nominal  annual  measures,  we  get — 


|   f{x+t)hx+tdt 

is  the  nominal  annual  rate  of  interest, 


/(* 


1 


convertible   m   times   a  year,  for   the  of   a    year 

succeeding    time   x,    for    which    we    can    use    the 
symbol  f^. 


lx+tftx+tdt 

-   is  the  nominal  annual  rate  of  mortality, 


/., 


1 


convertible  m  times  a   year,  for  the  of    a    year 

J  m 

succeeding    age    x,    for    which    we    can     use    the 
symbol 


,(M) 


5.  From  the  definitions  of  8(  and  fit  we  see  that — 


'  Lt 
h- 


Lt 
A  =  0L 


lx+t{l  —  hfix+t) 


Lt  r  -i 

~A  =  oL      X¥t+h    J 


Lt 
A=0 

Lt 


z  2 
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whence 


&.r  +  t  = 


Lt     f(x+t  +  h)-f(x  +  t)) 
h  =  0  Af(x  +  t) 


_      Lt     lx+t  —  ix+t+h 


Sx+<: 


1 df(x  +  t)  _  d\ogef(x  +  t) 

dt  dt 


i.e., 


1_  <%/»+<  _    _  rf  log  ,  lx+t 

Mm+t~      tv+t    dt  dt 


;i) 


Hence  we  deduce- 


Jo 


8  c+<<2/  =  log  ef{x  +  n)  -  log  */(*) 


/»«  +  ^'  =  l°c  «  '*  —  1  °n  e  lx  +  n 


or 


(2) 


6.  Equations  (2)  ought  to  be  capable  of  derivation  from  the 
consideration  that — 


f(x  +  n)=f(x 

*x+n  —  '.! 


Lt 

h  =  0 

Lt 
A=0 


l  +  hSx){l  +  hSx+h)  .  .  .  (l  +  hSx+n_,, 
(l—hfix)(l—hfjLj.+h)  .  .  .  [l—hfix+n_h) 


I  do  not  think  it  necessary  to  proceed  on  these  lines  just  now, 

but,  seeing  that  to  do  so  involves  an  interesting  general  theorem, 

I  have,  for  the  sake  of  this  general  interest,  dealt  with  the  matter 

in  the  Appendix. 

f(x-\-n) 
7.       -,  .      is  the  ratio  in  which  fix)  is  increased  bv  beinsr 
f(x)  JK  J 

exposed  to  interest  for  n*  years  after  time  x,  and  therefore  it  is 

fix) 
easy  to  see  that    -  *   -  -  -  is  the  value  at  time  x  of  a  unit  receivable 

at  time  x  +  n.       Xj^  is  the  ratio  in  which   lx  is  diminished  by 

being    exposed   to    mortality   for    n   years   after  time  x,    and    is 
represented  by  npXJ  the   probability  that  a  person  aged  x  will 


n  is,  of  course,  uot  necessarily  an  integer. 
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survive  n  years.     Thus  the  present  value  of  a  unit  receivable  n 
years  hence  if  a  person  now  aged  x  be  alive  then  is 

8.  At  this  stage  we  may  examine  the  results  of  assuming 
constant  forces  of  interest  and  mortality. 

If  &x+t  be  constant  and  =S0,  and  fxx+t  be  constant  and  =/x0, 
equations  (2)  become — 

f/fr  +  n)  CM'_.C"«, 


I.V+H  ~\nfX"',t 

—  =e    J"        =e 


(4) 


Looking  back  to  the  expressions  for  the  effective  rates  of  interest 
and  mortality,  we  see  that — ■ 

ix  becomes      e's»80dt  =  e&"  —  1 , 

Jo 
,i 

§\c  becomes      e~tfl"fM0dt  =  l  —  e~fJ->, 
Jo 

showing  that  the  effective   rates  of  interest  and  mortality  both 

become  constant.     Representing  them  respectively  by  i0  and  q0, 

we  have — 

C  i0  =  eso  —  1,  or  S0  =  \oge  ( 1  + 10)  ) 

"•     •      •       (5) 
{(j0=\—e-^>,  or  /x0=— log(.  (1  — </0)J 

Also  it  follows  from  equations  (4)  and  (5)  that  the  amount  of 
a  unit  in  n  years  becomes  (lJri0)u  and  that  the  present  value 
of  a  unit  due  at  the  end  of  n  years  becomes  (l  +  i0)'~n,  which  can 

also  be  written  r"     where  r0=  ; r   and  is  the  value  of  a  unit 

due  at  the  end  of  1  year  ;  whilst  the  probability  that  a  person  of 
any  age  will  live  n  years  becomes  (1  —  q0)n ,  which  can  also  be 
written  pX,  where  pQ  =  \  —  q0  and  is  the  probability  that  a  person 
of  any  age  will  live  1  year. 

9.  From  equation  (3)  we  see  that,  if  the  forces  of  interest  and 
mortality  vary  in  such  a  manner  that  &x+t  +  H>x+t  can  be  expressed 
as  an  integrable  function  of  t,  the  calculation  of  the  numerical 
values  of  life  benefits  can  be  simplified.  The  best  case  to 
consider  is  the  one  where  the  sum  of  the  forces  of  interest 
and    mortality    is     constant.     Let    us    suppose,    therefore,    that 

&x+t  +  V>x+t  =  &,  a  constant,  then    7lEx  =  e  —e   aS  =  v",  where 
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v  is  calculated  at  the  constant  effective  rate  of  interest,  /', 
equivalent  to  the  constant  force  of  interest  8.  In  such  a  case  it 
is  evident  that  the  values  of  single-life  annuities  can  be  replaced 
by  those  of  annuities-certain.     For  instance — 

MEX    becomes  r" 
a,.  ,,  a 


CO  —  J.', 


10.  Example  1. — To  find,  approximately,  the  value  of 
03.-,:To  at  3  per-cent  by  the  0M  Table.  On  reference  to  the 
column  of  fix  we  see  that  its  average  value  during  the  10  years 
after  age  35  is  -00889.  The  force  of  interest  equivalent  to  the 
effective  rate,  3  per-cent,  is  "02956.  VTe  can  assume  that  8.r+t 
and  /x_r+t  vary  during  the  10  years  in  such  a  manner  that  their 
sum  is  always  equal  to  -02956  +  -00889,  i.e.,  -03845,  which 
is  actually  the  average  value  of  Bx+f  +  /j,x+f  according  to  the 
conditions  of  the  problem.  Now  the  value  of  i  (to  the  nearest 
^  per-cent  below)  equivalent  to  8= '03845  is  /  =  -03875. 
Looking  up  ajo  at  Sf  per-cent  we  find  its  value  (to  3  places  of 
decimals)  to  be  8-162,  which  is  also  the  true  value  (to  3  places 
of  decimals)  of  fl35:io|. 

The  reason  for  taking  i  to  the  nearest  |  per-cent  beluw  is  that 
we  assumed  a  decreasing  rate  of  interest  to  be  replaceable  by  a 
constant  rate  of  interest,  and  must  therefore  expect  the  resulting 
value  of  $x+t  +  /j,x+t  to  be  too  high  rather  than  too  low.  I  do 
not  pretend  that  the  method  of  calculation  illustrated  in  this 
example, — i.e.,  the  evaluation  of  a.-  by  means  of  the  column  /x.v 
and  interest  tables, — will  be  universally  applicable.  It  is  evident 
that  the  assumptions  made  postulate  a  fairly  short  term  and  a 
smooth  progression  in  the  values  of  jjlx.  Nor  is  it  to  be  expected 
that  even  under  favourable  conditions  the  value  obtained  will 
always  be  true  to  three  places  of  decimals.  We  can,  however, 
generally  expect  a  good  approximation  under  favourable  conditions. 
It  will  be  well  to  take  another  example. 

Example  2.— o4o:io  at  0M  3i  %  . 

«5  at  3£  %  =    03440 

Average  value  of  /x, =    -01122 

•04562 

Equivalent  value  of  i  to  nearest  ^  %   below  =    -04625 

ajoi  at  4f  °0 =7-864 

True  value  of  045.-^7 =7-874 
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In  this  example  tlie  approximate  value  is  too  small  by  1  in 
the  second  place  of  decimals. 

11.  The  examples  given  so  far  are  illustrative  rather  than 
practically  useful,  seeing  that  the  temporary  annuity-values 
in  question  are  given  in  the  volume  of  0M  Tables.  But, 
in  another  way,  the  rationale  under  consideration  may  be 
put  to  actual  practical  use.  Let  us,  for  the  sake  of  brevity, 
use  the  term  "  rate-certain  ",  for  the  rate  of  interest  at 
which  the  annuity-certain  has  to  be  taken.  It  is  evident 
that,  within  the  limits  of  the  rates  of  interest  ordinarily 
used,  the  rate-certain  for  a  given  initial  age  and  term  exceeds 
practically  by  a  constant  the  rate  at  which  the  temporary 
annuity-value  is  required,  because  this  excess  varies  at  all  only 
by  reason  of  the  variation  in  the  difference  between  corresponding- 
values  of  i  and  8.  Therefore,  having  the  values  of  ax^  at  a  given 
rate  of  interest,  we  can,  with  the  sole  aid  of  tables  of  values  of 
ayt  ,  approximate  to  the  values  of  axn   at  other  rates  of  interest. 

Example  3. — We  saw  in  Example  1  that  the  0M  3  %  value 
of  «35:io:  was  tne  same  as  the  value  of  «io|  at  3|  %  , — i.e.,  the 
rate-certain  here  exceeds  the  actual  rate  by  f  °/0  .  Consequently 
we  have  as  approximations  : 

a35:io-  at  3£  %  =flio|  at  4|  %  .  .  .  .  =7*962 
«35:uT  at  3j-  %  =  a^  at  4ft  %  ....  =8-061 
The  true  3£  %   value  is  7961. 

Example  4. — The  office  annual  premium  for  a  7  years' 
term  assurance  on  a  life  aged  28  next  birthday  being  j61.3s.  °/q  , 
required  the  values  of  the  single  premium  for  the  risk,  commuting 
on  the  bases  of  0[XM]  3|  %   and  4  °/n   respectively. 

In  Messrs.  Baker  &  Raisin's  Tables,  we  find  the  0[NM]  3  % 
value  of  ff[28]:6|  to  be  5-296.  Referring  to  Oakes'  Interest  Tables, 
we  find  this  to  be  the  mean  between  the  3|  %  and  the  3|  °/Q  values 
of  flel-  The  mean  between  the  4£  %  and  the  4^  %  values  of 
fle  is  5-210,  which  we  adopt  as  the  0[X3I]  3i  %  value  of  a[28]:6l,* 
whilst  the  mean  between  the  4J  °/Q  and  the  4f  %  values  of  a§  is 
5-127,  which  we  adopt  as  the  0[XM]  4  %  value  of  am\:~w  ■ 

1-15  x  6-210  =  7-142; 
1-15  x  6-127  =  7-046. 

*  This  agrees  with  the  true  value  calculated  by  the  formula  a&g}^\=     [281+1 -i 
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Thus  the  required  single  premium  is 

£7.  2s.  lOd.  %  commuting  on  the  0[NM]  3£  %   basis, 
or        £7.  Os.  lid.  %  „  „  „     4% 

12.  We  may  now  investigate  the  application  of  the  principle 
of  §  9  to  assurance-premiums.     We  have — 

Jo 

where  v  is  calculated  at  the  rate-certain. 

If  now   we   assume  Makeham's  Law   of   Mortality    to   hold, 
Ave  get — 


A1- 

xn 

"J.' 

•f(\  +  Bc°+t)dt 

=  A- 

l—vn 

1 

0- 

—  vncn 
-logec 

> 

-M'H 

X 

=A- 

1  rn 

1 

o- 

—  VnCn 
-logeC 

+  vn 

and 


These  formulae,  it  is  to  be  observed,  apply  only  to  an  aggregate 
table  graduated  by  Makeham's  law,  and  calculations  by  them 
would,  besides,  be  too  laborious  to  be  of  any  practical  use. 
Approximate  values  of  A1-  ,  P1^  ,  A  -  ,  and  P  -  can,  however,  be 

1  1  xn  xn  xn  xn 

derived  from  those  of  temporary  annuities,  remembering  that — 

A*-  =  v  (1  +  ff,,7^r)  —  a™ , 


Yl-  =  v 


A^^l-dil  +  o.,.—,), 

r~      1     -d 

x  xn  —  -i     .         t(j 

the  last  two  being  conveniently  applied  by  means  of  a  conversion 
table.  It  is,  of  course,  to  be  borne  in  mind  that  v  must  be 
taken,  or  the  conversion  table  entered,  at  the  actual  rate,  and  not 
at  a  rate-certain  used  in  calculating  the  temporary  annuity- 
values. 
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Example  5. — Having  given  the  table  of  0  NMj  3%  values  of 
a[*]n\)  to  deduce  approximately,  with  the  aid  of  interest  tables,  the 
0NM    3£  %  and  3f  %   values'  of  A  J    _. 

%o]:i   at  3%    =3-612 

=  ff4f  at  3£  %  plus  -jL  of  the  cliff,  for  $  % 
O[A0)  :1    at  3i  %  =  a\  at  4|  %  plus  T\  cliff-  for  |  % 

=  3-599. 
fl[40].4]  at  3|  %  =ai  at  4|  %  plus  T\  diff.  for  |  % 

=  3-578 
%0]:Tat3%    =4-463 

=  «s  at  3|%  less  i  diff.  for  £% 
«[40]:T  at  3£  %  =ff5[  at  4|%  less  {  diff.  for  |  % 

=  4-401 
amn  at  3|  %  =*5j  at  4f  %    less  J  diff.  for  £  % 

=  4371 

AH0]T5  =«•'(!+ "[40]  :T|)-fl[40]:-5| 

at  3i  %  =-9662  x  4-599-4-401 

=  •043* 
at  3|  %  =-9639x4-578-4-371 

=  •042 

Example  6.   Having   given   the  table  of  0  M]   3%    values  of 
«[,],; ,    to   deduce   approximately,  with  the    aid    of   Interest    and 
Conversion  Tables,  the  0  Mj  3\%  and  3J%  values  of  P[30]:l5  ■ 
fl[30]:l4  at  3%     =10-788 

=  au\  at  3f  %  less  $  diff.  for  i%  . 
ff[30]:Ii  at  3\%  =au\  at  4|%  less  f  diff.  for  £% 

=  10-438. 
«[80]:Ti]  at  3f%  =a^  at  4f  %  less  f  diff.  for  i% 
=  10-269. 
Entering  the  Conversion  Table,  we  find — 

P[30]:Iaj  at3i%  =5-361  %  .T 
P[80]:iTi  at  3f%  =5-260%. 

*  The  true  value,  to  3  places,  is  -043. 
f  The  true  value,  to  three  places  of  decimals,  is  5363  %  . 
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Mortality. 

13.  In  §§  3-8  the  effects  of  forces  of  interest  and  mortality  were 
considered  simultaneously;  it  will  now  be  convenient  to  drop,  for 
the  time  being-,  the  subject  of  interest  and  consider  mortality  alone. 

14.  The  life  table  gives  a  representation  of  a  stationary 
community  supported  by  a  fixed  number  of  annual  births.  For 
the  sake  of  completeness  it  will  be  as  well  to  give  a  brief  statement 
of  the  notation  employed. 

/0     denotes  the  constant  number  of  annual  births. 

lx  denotes  the  total  number  of  persons  who,  in  the 
course  of  any  one  year,  attain  the  exact  age  x.  It  is 
to  be  observed  that,  whereas  hitherto  we  have  regarded 
the  lx  persons  as  the  survivors  at  time  x  of  /0  persons 
all  born  at  some  one  moment  of  time,  we  are  now 
going  to  regard  the  /0  persons  as  born  at  intervals 
throughout  a  year,  requiring  therefore  to  extend  our 
observations  over  a  year  in  order  to  count  up  the  /,. 
survivors  who  attain  exact  age  x. 

dx  denotes  the  total  number  of  persons  registered  during 
any  one  year  as  dying  aged  between  x  and  x+1. 

La.  denotes  the  total  number  of  persons  aged  between 
x  and  x  +  1  disclosed  by  a  census  supposed  to  be 
taken  at  any  moment  of  time. 

Tx  denotes  the  total  number  of  persons  aged  x  and 
upwards  disclosed  by  such  a  census. 

15.  It  is  generally  supposed  to  be  necessary  to  assume  a 
uniform  distribution  of  deaths  (this  assumption  requires  quali- 
fication,— a  point  with  which  I  shall  deal  shortly),  but  we  need 
not  at  present  make  this  assumption.  What,  however,  we  must 
assume,  for  the  purpose  of  obtaining  workable  results,  is  that  the 
/0  births  occurring  in  any  year  are  evenly  distributed  over  that 
year.  This  means  that  the  births  are  to  be  treated  as  occurring 
by  equal  infinitesimal  instalments  (of  /0dt  each)  every  moment. 

16.  Lx  consists  entirely  of  persons  aged  x+t,  where  t  is 
allowed  to  vary,  by  infinitely  small  increments,  from  0  to  1.  The 
infinitesimal  number  of  persons  aged  exactly  x  +  t  is  lx+tdt,  the 
survivors,  at  the  moment  of  the  census,  of  the  l0dt  births  which 
occurred  x+t  years  before. 

Lx=  f  lx+tdt (6) 

Similarly  T,=  |        lx+tdt (7) 
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'/Lr 


'''"=4i>«" 


=        j    lx+ifLt 
'  0  dx 

f 


=  I      T.lrt-fdt 


—  'x  +  1        <-x 

Now  the  mortality-function  mXi  to  which  the  name  "  central 
death-rate  "  has  been  given,  is  the  ratio  of  dx  to  L.r. 

dx  1      dlix  fQ 

mx=j-  =  —  f-'    7         (8) 

Lc  Lx     dx 

18.  I  referred  in  §  15  to  the  fact  that  the  assumption  is 
generally  made  that  deaths  are  uniformly  distributed.  Now  the 
assumption  that  l0dt  births  occur  every  moment  necessitates  the 
consequence  that  l^dt  deaths  occur  every  moment,  in  order  that  T„ . 
the  total  population,  may  be  kept  stationary  ;  i.e.,  the  assumption 
that  the  /0  annual  births  are  evenly  distributed  over  every  year 
of  time  necessitates  the  assumption  that  the  total  l0  annual 
deaths  are  also  evenly  distributed  over  every  year  of  time. 
Further,  —  the  l„dt  births  occurring  every  moment  cause 
lxdt  and  lx+idt  persons  to  attain  exact  ages  x  and  x+1 
respectively  every  moment,  i.e.,  the  lx  and  lx+i  attainments  of 
respective  ages  x  and  x+1  in  a  year  of  time  are  uniformly  dis- 
tributed over  that  year  of  time,  and  therefore,  in  order  that  L,., 
the  population  aged  between  x  and  x+1,  may  be  kept  stationary, 
the  dx  deaths  of  persons  aged  between  x  and  x+1  must  be 
uniformly  distributed  over  every  year  of  time. 

The  uniform  distribution  of  deaths  over  every  year  of  time  is 
therefore  not  an  independent  assumption  but  a  necessary 
consequence  of  the  assumption  of  uniform  distribution  of  births. 
What,  however,  is  not  a  necessary  consequence  is  a  uniform 
distribution  of  deaths  over  every  year  of  aye. 

19.  The  assumption  just  referred  to  consists  in  supposing  that 

ax=ix-i    i=i    i  -is+2=  ■ . .  =i      i-ix+1, 

'"'  m  m  in  '        n 

-  d     l  =/     i  —  /     2  =  .  .  .  =1    ,    i  —lv+i  =  /-+1  —  /        i , 

"L  m  m  III  m  m 

and  so  on  ;   i.e.,  the  assumption  is  that 

dx=d     i  =d     -2  =  .  .  .  =d         i  =<L,,,=:  .  .  . 

x  x+-  j:+  .  r+1-  x+1 
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and,  in  order  that  the  uniform  distribution  may  be  perfect,  these 

relations  must  hold  in  the  limit  when        is  made  infinitely  small, 

m 

giving  dx  constant  for  all  values  of  x,  and  also 

lx—Lv+l         .11 

dx  =  Lt   ■ ^ =  —  -j-  =  fJ,Jx 

i  1  ax 

-=o       - 

M  m 

i-e.,  qx=M'*' 

To    summarize — the    assumption     that    deaths    are    uniformly 

distributed  over  every  year  of  age  involves — 

(a)  A  law  of  mortality  of  De  Moivre's  form. 

(b)  That  the  "  rate  of  mortality "  at  any  age  is  equal  to 

the  "  force  of  mortality  "  at  that  age. 

(c)  That  the  number  of  deaths  in  any  time,  t,  is  tdx. 

20.  Referring  to  §   16,  we  can   see  what    form  Lx,  Tx  and 
mx  take  when  the  assumption  just  referred  to  is  made.     AVe  get — 


Jo 
=  [{lx-tdx)dt 

1  n 


0 

o 

=nlx—  —  da 


a 


=nlx+« (9) 

Putting  n=  1,  we  get 

Lx=lx+i (10) 

Putting  n  =  oi— x,  we  get 

Tx={co-x)lx+hui_x (11) 

Again — 

l^dLj. 
hx  dx 

1    _dlx+l 
tx+\      dx 

=/**+* (12) 
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21.  I  mentioned  in  §  15  that  the  assumption  generally  made 
with  regard  to  distribution  of  deaths  requires  qualification. 
Stated  fully,  it  is  this — 

The  deaths  in  the  year  of  age  x  to  x  +  l  are  assumed  to  be 
uniformly  distributed  over  that  year  of  age,  for  all 
integral  values  of  x. 
The  consequences  of  this  assumption  are  that — 

lx—lx+t=tdJ.,  t  being  <   1 
Tx—Tx+n  =  nlx+n,  n  being  <  1 

*JX==  ''X  +  i 

mx=/j,x+i 

q*=fJ>x* 

22.  It  is  worthy  of  notice  that  many  of  the  properties 
of  functions  of  the  Life  Table  hold  good  irrespective  of  any 
assumption  as  to  distribution  of  deaths  over  years  of  age. 


»  x  beins?  an  integer. 


I  n<'x 


I     Ix  +  tdt  qi  rp 

JO  *-x        ±r  +  i 


lx  lx 

The  central  death-rate  of  the  population  aged  x  and  upwards  is 
dx  +  dx+ 1  +  dx+2+  •  •  • l*         _  1. 

i'x 


Tx 


lx+tdt 


The  total  lifetime  lived  after  age  x  by  the  lx  —  lx+n  persons  who 
die  aged  between  x  and  x  +  n  is 

f  " 
tlx+tfix+tdt 

Jo 

dlx+t 


=  \''t(-(iL*±l)dt 
Jo  V  at    J 

—  tlx+t+  \lx+tdt 


jiving 


85  + 


=     lx+tdt  —  nlx+n 

=  i-x       i-x+n       n'/x  +  7i) 

Tx-Tx+n-nlx+n  a§  the.r  ayerage  age  at  death> 

tx       tx+n 


\A 


For  px  should  be  substituted   ,  ^qMj+a  (see  Addendum,  p.  347) 
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Whence,    putting    ,v  =  0,    n  =  co,    the    average    age    at    death    of 
the  /0  persons  who  die  every  year  is  i0. 

The  Tr  members  of  the  population  aged  x  and  upwards  will, 

between  them,  have  a  total  future  lifetime  of  Tx+tdt(  =  YA). 

Jo 
The   sum   of   the  ages  above  x  of    the  T*  members  of  the 

I  "to  —  X 
tlx+tdt. 
u  0 

OW  j =   j-  tje  +  n  +  tdt 

an  an  ]0 

Cia—X—11    d 

Jo         dm 

'ui—x—n   ij 

—  j]  "x+n+tat 

JO  al 

■ —       "x+n 


i  —  X 


Thus  tlx+tdt=[     t(-<r^)dt 


JO 


!  A 


Thus  the  total  future  lifetime  of  the  persons  constituting  the 
population  aged  a?  and  upwards  is  equal  to  their  total  past  life- 
time since  age  a? ;  or  putting  x=0,  the  total  future  lifetime  of  the 
members  of  the  whole  population  is  equal  to  their  total  past  life- 
time, and  the  average  age  at  which  the  T0  persons  constituting 

.    2Y0 
the  whole  population  will  die  is         . 

To  summarize  the  facts  with  regard  to  the  whole  population  : 

(a)  It  consists  of  T0  members. 

(b)  The  average  age  of  the  members  is  ~- . 

^o 

2Y 

(c)  The  average  age  at  which  the  members  will  die  is  -=-?. 

(d)  It  is  replenished  annually  by  /<>  births. 

(e)  It  is  depleted  annually  by  the  deaths  of  /0  persons  of 

average  age  e0- 
(/)   These    properties    depend   on   the   assumption   of  an 
even  distribution  of  births,  but  on  no  independent 
assumption  as  to  distribution  of  deaths. 
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J3.   We  saw  in  §  5  that — 

r 

fix+tdt  =  \ogelx  —  loge/x+„. 
Jo 

If  n=  I,  this  becomes — 

/Ar  +  tdt  —  log e lx  —  log elx  + 1  =  Colog e  .px  . 

Jo 

Let  ns  now  consider  the  utility  ot'  the  three  relations 

-I 


Lx=     lx+tdt 

Jo 

pi 

d*=     Ijc+tpx+tdt 

Jo 

cologg.^j.^  I    fJLx+idt. 


The  first  shows  that,  if  we  have  plotted  out  the  curve  for  which 
\jx  is  represented  by  the  area  contained  between  the  curve,  the 
ordinates  corresponding  to  the  respective  abscissa?  x  and  4+1, 
and  the  unit  base  which  is  the  difference  between  the  abscissa?, 
then  the  equation  of  the  curve  is  y  =  /x. 

The  second  shows  that,  if  we  have  plotted,  out  the  curve  for 
which  dx  is  represented  by  a  similar  area,  then  the  equation  of  the 
curve  is  y  =  lxp<<x-* 

The  third  shows  that,  if  we  have  plotted  out  the  curve  for 
which  co\oge.px  is  represented  by  a  similar  area,  then  the  equation 
of  the  curve  is  y  =  fix. 

24.  In  the  construction  of  a  mortality-table  by  Milne's 
method  from  statistics  of  the  general  population,  two  curves  are 
obtained,  namely  : — 

(1)  The  population-curve,  whose  successive  area-sections 

give  the  denominators  for  the  successive  values  of  mx . 

(2)  The  death-curve,  whose  successive  area-sections  give 

the  numerators  for  the  successive  values  of  mx. 

There  are  three  notable  instances  on  record  of  the  use  of  these 
curves. 


*  It  will  be  remembered  that  Messrs.  E.  M.  Moors  and  W".  R.  Day  made  use 
of  tbis  fact  in  the  calculation  of  tbe  values  of  /j.z  for  ages  under  12  based  on  their 
New  South  Wales  and  Victoria  Table  (J.I.A.,  vol.  xxxvi,  p.  175). 
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(i)  In  the  construction  of  the  Carlisle  table,  Milne 
calculated  the  values  of  mx  from  the  relation 

Area-section  of  (2)  _  dx  _ 
Area-section  of  (1)       Lr 

and  used  the  values  of  mXi  so  found,  to  pass,  without 
further  graduation,  to  the  mortality-table  by  means 
of  the  formula 

_  2—mx 

(ii)  In  the  construction  of  his  Australian  Table  (J. I. A., 
vol.  xxiv),  Mr.  A.  P.  Burridge  calculated  the  values 
of  mx  from  the  relation 

Area-section  of  (2)  _  dx  _ 
Area-section  of  (lj       L.r 

The  values  of  mx,  so  obtained,  he  graduated  by 
the  graphic  method,  and  he  then  passed  to  the 
mortality  table  by  means  of  the  formula 

2— m, 

p-r~2  +  mx- 

(iii)  In  the  construction  of  their  New  South  Wales  and 
Victoria  Table  (J. I. A.,  vol.  xxxvi),  Messrs.  E.  M. 
Moors  and  W.  R.  Day  calculated  the  values  of 
\ogpx  from  the  relation 

log px  =  log  2 {area-section  of  (1)}  — {area-section  of  (2)} 

—  log  2 {area-section  of  (1) }  +  {area-section  of  (2)  ■, 

passing  thence  to  the  values  of  dx. 

The  values  of  dx,  so  obtained,  they  graduated  by 
Woolhouse's  formula.  They  also  calculated  values 
of  /ix  from  the  graduated  values  of  dx  and  l.r. 

25.   I  have  now  to  suggest  a  fourth  variation,  namely  : — 

Set  up  (1)  the  population  curve  and  (2)  the  death-curve 
in  the  usual  manner.  Calculate  the  values  of  fxx 
from  the  relation 

Ordinate  of  (2)  _  pj*  _ 
Ordinate  of  (1)  ~     l*    ~  ^'" 

Graduate  by  the  graphic  method  the  values  of  fxx  so 
obtained. 
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Having  thus  obtained  a  smooth  curve  of  1/  =  ^., — 

Read  off  the  lengths  of  its  ordinate*,  thus  obtaining 
the  graduated  values  of  /xx,  and  measure  its  unit 
area-sections  by  reading  off  the  lengths  of  its  centra] 
ordinates,  thus  obtaining  the  graduated  values  of 
co\oge.p.v,  passing  thence  to  those  of  log10.y;.t.  by 
means  of  the  formula 

Mantissa  of  \og]0.px=\  — M.cologt.  ,pXj 

where  M  is  the  modulus  of  common  logarithms 
(  =  •43429  .  .  .),  and  the  formula  can  be  rapidly 
applied  by  means  of  the  arithmometer. 

I  venture  to  submit  this  method  as  being  the  most  expeditious 
for  passing  from  Milne's  curves  to  the  graduated  mortality  table 
including  the  values  of  fix. 

26.  Iu  order  to  illustrate  the  proposed  method,  I  have  applied 
it  to  ages  20  to  70  of  the  male  population  and  death  curves  of 
Messrs.  Moors  and  Day's  New  South  "Wales  and  Victoria  Table. 
The  authors  state  (J. I. A.,  vol.  xxxvi,  p.  163),  that  their 
parallelograms  were  set  back  each  for  half  an  age  in  order  to 
facilitate  the  readiug  of  the  central  ordinates.  The  ordinates 
required  for  our  purpose  are  therefore  those  half  an  age  back  in 
each  case.  These  lengths  I  have  read  off  as  accurately  as 
possible  by  scrutinizing  their  diagrams  with  the  aid  of  a  lens. 
The  results  of  these  readings  are  given  in  Table  A.  The 
diagram  shows  the  graphical  graduation  of  fix.  The  ordinates 
of  the  smooth  curve  give  the  graduated  values  of  /xv>  the 
comparison  of  which  with  the  un graduated  values  is  shown 
in  Table  B.  The  central  ordinates  of  the  smooth  curve  o-ive 
the  graduated  values  of  co\oge.px.  These,  as  well  as  the 
resulting  values  of  \og10.px  and  of  pXi  are  given  in  Table  C. 
Finally,  in  Table  D  are  shown  the  graduated  values  of  fix  and  px 
side  by  side  with  those  obtained  by  Messrs.  Moors  and  Da  v. 
A  study  of  Table  D  shows  that  by  this  paper  the  values  of 
fj,x  are  on  an  average  -00011  less,  and  the  values  of  px  are  on 
an  average  '00013  greater  than  those  of  Messrs.  Moors  and  Day 
the  maxima  divergences  being  at  age  61,  where  /j,x  is  "00091  less 
and  px  is  -00091  greater,  and  at  age  67,  where  /ix  is  -00061 
greater  and  px  is  -00053  less.  Considering  the  difference 
between  the  methods  employed,  I  think  it  can  be  admitted 
that  the  divergence  in  the  results  is  not  great. 
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Table    A. — Ordinates   of   Population    and   Death    Curves,   and 
Ungraduated   Values  of  fix. 


Ordinate  of 

Ratio  of  (2)  to  (1) 

Age 

Age 

X 

Population  Curve 
(1) 

Death  Curve 
(2) 

Ungraduated  M* 

X 

20 

23,125 

103 

•00445 

20 

21 

23,750 

114 

•00480 

21 

22 

24,250 

123 

•00507 

22 

23 

24,750 

133 

•00537 

23 

24 

25,000 

143 

•00572 

24 

25 

25,200 

153 

•00607 

25 

26 

25,250 

162 

•00642 

26 

27 

25,000 

164 

•00656 

27 

28 

24,750 

164 

•00662 

28 

29 

24,375 

162 

•00664 

29 

30 

23,125 

158 

•00683 

30 

31 

21,875 

155 

•00708 

31 

32 

20,500 

153 

•00746 

32 

33 

19,500 

150 

■00769 

33 

34 

18,325 

148 

•00808 

34 

35 

17,000 

146 

•00859 

35 

36 

15,750 

145 

00921 

36 

37 

14.750 

142 

•00963 

37 

38 

14,000 

139 

•00993 

38 

39 

13,125 

135 

•01028 

39 

40 

12,250 

132 

•01077 

40 

41 

11,625 

131 

•01127 

41 

42 

11,125 

130 

•01169 

42 

43 

10,750 

131 

•01218 

43 

44 

10,500 

132 

•01257 

44 

45 

10,375 

136 

•01311 

45 

46 

10,250 

141 

•01376 

46 

47 

10,125 

147 

•01452 

47 

48 

9,875 

154 

•01560 

48 

49 

9,750 

161 

•01651 

49 

50 

9,500 

167 

•01758 

50 

51 

9,250 

173 

•01870 

51 

52 

9,000 

177 

•01967 

52 

53 

8,875 

182 

•02051 

53 

54 

8,750 

187 

•02137 

54 

55 

8,500 

193 

■02271 

55 

56 

8,250 

199 

•02412 

56 

57 

8,000 

205 

•02563 

57 

58 

7,750 

212 

•02735 

58 

59 

7,500 

217 

•02894 

59 

60 

7,125 

223 

•03130 

60 

61 

6.750 

228 

•03378 

61 

62 

6,375 

231 

•03624 

62 

63 

6,000 

234 

•03899 

63 

64 

5,500 

234 

•04254 

64 

65 

5,125 

233 

•04546 

65 

66 

4,625 

230 

•04973 

66 

67 

4,250 

226 

•05318 

67 

68 

3,875 

222 

•05729 

68 

69 

3,500 

218 

•06229 

69 

70 

3,250 

213 

•06554 

70 
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Table  B. — Comparison  of  the  Graduated  Values  of  \lx  with  the 
Ungraduated  Values. 


Age 
x           En 

graduated 

Graduated 

Variation 
per  10,000 

Accumulated 
Variation 
per  10,000 

Age 

X 

20 

00145 

•00450 

+   5 

+   5 

20 

21 

00480 

•00480 

0 

+   5 

21 

22 

00507 

•00507 

0 

+   5 

22 

23 

00537 

•00537 

0 

+   5 

23 

24 

00572 

•00572 

0 

+   5 

24 

25 

00607 

U0607 

0 

+   5 

25 

26 

00642 

•00642 

0 

—   5 

26 

27 

00656 

•00656 

0 

—  5 

27 

28 

00662 

•00662 

0 

+   5 

28 

29 

00664 

•00664 

0 

—   5 

29 

30 

00683 

00675 

-  8 

-  3 

30 

31 

00708 

•0U708 

0 

-   3 

31 

32 

00746 

■00729 

-  17 

-  20 

32 

33 

00769 

•00759 

-  10 

-  30 

33 

34 

03808 

•00793 

-  15 

-  45 

34 

35 

00859 

■00822 

-  37 

-  82 

35 

36 

,,,-,21 

•00862 

-  59 

-141 

36 

37 

00963 

•00903 

-  60 

-201 

37 

38 

00993 

•00947 

-  46 

-247 

38 

39 

01028 

•00993 

-  35 

-282 

39 

40 

01077 

•01040 

-  37 

-319 

40 

41 

01127 

-01094 

-  33 

-352 

41 

42 

01169 

•01142 

-  27 

-379 

42 

43 

01218 

•01194 

-  24 

-  403 

43 

« 

01257 

•01257 

0 

-403 

44 

45 

01311 

•01317 

+   6 

-397 

45 

46 

01376 

•01387 

-  11 

-386 

46 

47 

01452 

•01462 

+  10 

-376 

47 

48 

01560 

•01554 

-   6 

-382 

4> 

49 

01651 

•01651 

0 

-382 

49 

50 

01758 

•01741 

-  17 

-399 

50 

51 

01870 

•01848 

—  2° 

-421 

51 

52 

01967 

•01969 

-   2 

-419 

52 

53 

02051 

-02062 

+  31 

-388 

53 

54 

02137 

-02202 

+  65 

-323 

54 

55 

02271 

•02317 

+  46 

-277 

55 

56 

02412 

•02445 

-  33 

-244 

56 

57 

02563 

•02579 

+  16 

-228 

57 

58 

02735 

•02735 

0 

-228 

58 

59 

02894 

■U2S94 

0 

-228 

59 

60 

03130 

•03072 

-  58 

-286 

60 

61 

03378 

•032S2 

-  96 

-382 

61 

62 

03624 

•03532 

-  92 

-474 

62 

63 

03899 

•03832 

-  67 

-541 

63 

64 

04254 

•04182 

-  72 

-613 

64 

65 

04546 

•04573 

-  27 

-586 

65 

66 

04973 

•05002 

-  2y 

—  557 

66 

67 

05318 

•05437 

+  119 

-438 

67 

68 

05729 

•05376 

-147 

-291 

68 

69 

06229 

•06317 

+  88 

-203 

69 

70 

06554 

•06757 

+  203 

0 

70 

£    A    Z 
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Table  C. — Graduated  Values  of  cologe.px,  log  w.px  am.  1  p.x 


Age 

X 

co\oge.px 

1-M.COloge.pa; 
=logio.jp* 

Px 

Age 
.r 

20 

•00465 

1-99798 

•99536 

20 

21 

•00492 

•99786 

•99508 

21 

22 

•00520 

•99774 

•99481 

22 

23 

•00556 

•99759 

•99447 

23 

24 

•00590 

•99744 

•99412 

24 

25 

•00626 

•99728 

•99376 

25 

26 

•00650 

•99718 

•99353 

26 

27 

•00661 

•99713 

•99341 

27 

28 

•00663 

•99712 

•99339 

28 

29 

■00669 

•99709 

•99332 

29 

30 

•00690 

•99700 

•99312 

30 

31 

•00717 

•996S9 

•99286 

31 

32 

•00743 

•99677 

•99259 

32 

33 

•00774 

•99664 

•99229 

33 

34 

•00805 

•99650 

•99197 

34 

35 

•00840 

•99635 

•99163 

35 

36 

•00880 

•99618 

•99124 

36 

37 

•00921 

•99599 

•99081 

37 

38 

•00969 

•99579 

•99035 

38 

39 

•01015 

•99559 

•98990 

39 

40 

■01065 

•99537 

•98940 

40 

41 

•01117 

•99515 

•98889 

41 

42 

•01168 

•99493 

•98839 

42 

43 

•01224 

•99468 

•98783 

43 

44 

•01285 

•99442 

■98723 

44 

45 

•01350 

•99414 

•98660 

45 

46 

•01423 

•99382 

•98587 

46 

47 

•01505 

•99346 

•98505 

47 

48 

•01600 

•99305 

•98412 

48 

49 

•01696 

•99263 

•98317 

49 

50 

■01793 

•99221 

•98222 

50 

51 

•01906 

•99172 

•98112 

51 

52 

•02014 

•99125 

•98005 

52 

53 

02140 

•99071 

•97884 

53 

54 

•02258 

•99019 

•977t!6 

54 

55 

02380 

•98966 

•!<7647 

55 

56 

•02500 

•98914 

•97530 

56 

57 

•02653 

•9884S 

•97382 

57 

58 

•02812 

•98779 

•97228 

58 

59 

•02981 

•98705 

•97062 

59 

60 

•03173 

•98622 

•96877 

60 

61 

•03402 

•98523 

•96656 

61 

62 

•03676 

•98404 

•96392 

62 

63 

•03990 

•98267 

■96088 

63 

64 

•01369 

•98103 

•95726 

64 

65 

•01775 

•97926 

■95337 

65 

66 

•05211 

•'J7737 

•94923 

66 

67 

•05650 

•97546 

■94506 

67 

68 

■06090 

•97355 

■94091 

68 

69 

•06530 

•97164 

■93679 

69 

70 

70 
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-Comparison  of  the  Graduated   Values  of  jj.x  and  px  by  this 
Paper  with  those  of  Messrs.  Moors  and  Day. 


Mj; 

1 

X 

Age 

X 

Age 

X 

This  Paper 

Moors  and  Daj 

This  Paper 

Moors  and  Day 

20 

•00450 

•00450 

•99536 

•99534 

20 

21 

•00480 

•00482 

•99508 

•99501 

21 

22 

•00507 

•00516 

•99481 

•99469 

22 

23 

•00537 

•00549 

•99447 

•99437 

23 

24 

•00572 

•00580 

•99412 

•99407 

24 

25 

•00607 

■00608 

•99376 

•99382 

25 

26 

•00642 

•00632 

•99353 

•99361 

26 

27 

•00656 

•00650 

•99341 

■99345 

27 

28 

•00662 

•00665 

•99339 

•99331 

28 

29 

•00664 

•00678 

•99332 

•99317 

29 

30 

•00675 

•00694 

•99312 

•99299 

30 

31 

•00708 

•00714 

•99286 

•99276 

31 

32 

•00729 

■00741 

•99259 

•99246 

32 

33 

•00759 

•00773 

•99229 

•99211 

33 

34 

•00793 

•00812 

•99197 

•99170 

34 

35 

•00822 

•00855 

•99163 

•99127 

35 

36 

•00862 

•00901 

•99124 

•99079 

36 

37 

•00903 

•00948 

•99081 

•99034 

37 

38 

•00947 

•00995 

•99035 

•98988 

38 

39 

•00993 

•01039 

•98990 

•98945 

39 

40 

•01010 

•01080 

•98940 

•98906 

40 

41 

•01094 

•01120 

•98889 

•98867 

41 

42 

•01142 

•01159 

•98839 

•98827 

42 

43 

•01194 

•01203 

•98783 

•98779 

43 

44 

•01257 

•01255 

•98723 

•98723 

44 

45 

•01317 

•01318 

•98660 

•98654 

45 

46 

•01387 

•01393 

•98587 

•98576 

46 

47 

•01462 

•01478 

•98505 

•98489 

47 

48 

•01554 

•01568 

•98412 

•98399 

48 

49 

•01651 

•01661 

•98317 

•98306 

49 

50 

•01741 

•01756 

•98222 

•9S213 

50 

51 

•01848 

•01851 

•98112 

•98119 

51 

52 

•01969 

•01949 

•98005 

•98019 

52 

53 

•02082 

•02050 

•97884 

•97911 

53 

54 

•02202 

•02169 

•97766 

•97795 

54 

55 

•02317 

•02294 

•97647 

•97665 

55 

56 

•02445 

•02434 

•97530 

•97521 

56 

57 

•02579 

•02589 

•97382 

•97364 

57 

58 

•02735 

•02750 

•97228 

•97194 

58 

59 

•02894 

•02940 

•97062 

•97005 

59 

60 

•03072 

•03L46 

•96S77 

•96795 

60 

61 

•03282 

•03373 

•96656 

•96565 

61 

62 

•03532 

•03622 

•96392 

■96310 

62 

63 

•03832 

•03904 

•96088 

•96022 

63 

64 

•04182 

•04224 

•95726 

•95696 

64 

65 

•04573 

•04576 

•95337 

•95350 

65 

66 

•05002 

•04958 

•94923 

•94966 

66 

67 

•05437 

•05376 

•94506 

•94559 

67 

68 

•05876 

•05818 

•94091 

•94134 

68 

69 

•06317 

•06271 

•93679 

•93708 

69 

70 

•06757 

•06729 

70 
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Interest. 

27.  Having  for  a  short  time  considered  the  subject  of 
mortality  alone,  I  now  propose  to  devote  attention  for  a  brief 
space  to  interest  apart  from  mortality. 

28.  Let  us  consider  a  fund  which  varies  by  reason  of — 
(i)  Income  from  interest ; 

(ii)  Income    from    other    sources,    which    consists    of   the 

algebraical  excess  of  trade-income  over  trade-outgo, 

and  may  for  brevity  be  referred  to  as  income  from 

trading. 

Let  hf  represent  the  force  of  interest-income  operating  at 

time  t. 

„    <yt  represent  the  force  of  trading-income  operating  at 

time  t. 
„  fx  represent  the  total  amount  of  the  fund  at  the  end  of 

time  x. 
„  hx  represent    the    total    interest-income   for   the  year 

succeeding  time  x. 
„  kx  represent    the   total    trading-income   for   the    year 
succeeding  time  x. 

29.  By  reasoning  similar  to  what  has  been  used  before,  we 
get  the  following  identities — 

hx=    fx+tOx+idt—fx-  \  e  J»  •  bv+tdt 

Jo  Jo 

;         (%  At      t     f1    jW+w)*  j, 

kx=\  Jx+trix+m=Jx'\   <?°  "Yx+tat 

Jo  Jo 


hx  +  kx=fx'\   e}»  '{&x+t  +  yx+t)dt 

Jo 


=fx'[e^  -1 

—Jx+1      Jx- 

This  shows,  as  it  should,  that  the  amount  of  the  fund  at  the  end  of 
the  year  exceeds  its  amount  at  the  beginning  of  the  year  by  the 
sum  of  the  interest  and  trading  incomes  for  the  year. 

30.  The  mean  amount  of  the  fund  in  the  (.r+l)th  year  is  the 
arithmetic  mean  of  all  the  amounts  which  it  assumes  during 
the  year.     Representing  this  mean  amount  by  Fa.,  we  have 

F.,=    fx+tdt=fx'\   eJo  dt, 

Jo  Jo 
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and  the  mean  force  of  interest-income  for  the  year  is 

|  fx+t%x+tdt      j. 


F,  ~F,' 

and  the  mean  force  of  trading-income  for  the  year  is 

|  fx+tyx+tdt      k 


F,  ~F,' 

If,  however,  we  assume  the  year's  income  from  all  sources  to 
be  evenly  distributed  over  the  year,  we  have — 


?x=\    \f*+t(hx  +  kx)\dt 
=  |    \fx+t(fx+l-fx)\dt 


i: 

—JX  +  2  [fx  +  1  —fx) 
=  h(f*+f*+l)> 

and  the  mean  force  of  interest-income  for  the  year  becomes 

fx^fx+l 

which  agrees,  mutatis  mutandis,  with  Mr.  G.  F.  Hardy's 

21 

ATB' 

and  the  mean  force  of  trading-income  for  the  year  becomes 

2kx 

fx+jx-H 

which,  in  Mr.  G.  F.  Hardy's  notation,  is 

2(B-A-I) 
A  +  B       * 

The  mean  amount  of  the  fund,  irrespective  of  interest-income, 
in  the  (rr+l^th  year  is  the  arithmetic  mean  of  all  the  amounts 
which  it  assumes,  by  operation  of  trading-income,  during  the 
year.     Representing  this  mean  amount  by  Y'v ,  we  have — 

Mean  effective  rate  of  interest-income  for  the  year=  ~_^- . 
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If  now  we  assume   the  year's   trading-income  to  be  evenly 
distributed  over  the  year,  we  have — 


F^=f  {f.+tkjdt 

Jo 

'  n 


.'0 

=  i(/*+/«+i-A*)i 
and    the   mean    effective    rate    of  interest-income    for   the    year 

becomes — 

2A, 


which  agrees,  mutatis  mutandis,  with  Mr.  G.  F.  Hardy's 

21 
A  +  B-T 

Similarly,  the  mean   effective  rate  of  trading-income  for  the  year 

k 

is     -rk,    which,  if  we    assume   the   year's  interest-income  to  be 

uniformly  distributed  over  the  year  becomes 

2Jc.v 

Jx  "^Jx + 1       i^x 

which,  in  Mr.  G.  F.  Hardy's  notation,  is 

2(B-A-I) 
2A  +  I      ' 

32.  For  the  sake  of  completeness  we  may  take  the  rates  of 
income-from-all-sources,  and  it  is  evident  that  by  similar 
reasoning  we  get — 

Mean  force  of  income  =  -^= — *, 

£  X 

which,  assuming  the  income  to  be  evenly  distributed,  becomes — 

2(/*,..  +  M        2(B-A) 

/.+/«+,    01     A  +  B    ' 
whilst  the  effective  rate  of  income  is — 

hx+kx       B-A 
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Interest,  Mortality,  and  a  Thikd  Force. 

33.  In  the  early  part  of  this  paper  the  forces  of  interest  and 
mortality  were  considered  in  conjunction.  There  is,  theoretically, 
no  reason  why  the  number  of  forces  should  be  limited  to  two. 
The  reasoning  will  be  similar  if  we  introduce  a  third, — the  force 
of  secession.  In  §  7  we  saw  that  the  present  value  of  a  unit 
receivable  at  the  end  of  n  years,  if  a  person  aged  x  lived  so  long, 
could  be  represented  by  the  expression 

e    Jo 

If,  now,  we  allow  a  force  of  secession,  <x.  to  operate,  the 
present  value  of  a  unit  receivable  n  years  hence,  if  a  person  now 
aged  x  be  then  alive  and  still  a  member  of  a  certain  community, 
will  be  given  by — 

x   =e-\>^^+°^ (13) 

34.  In  practice  8x+t  is  constant,  /xx+t  increases  with  /. 
and  <rx+t  decreases  as  t  increases.  If,  therefore,  we  assume  the 
decrease  in  a  to  counteract  the  increase  in  /x,  we  shall  have 
^x+tJrf^x+t  +  o'j:+t  constant.  Representing  this  constant  sum 
by  8,  we  get — 

v-E'x  =  e~tiS'"=e-n'  =  v»        (14) 

and  a'x-  =  fir/7 (15) 

the    rate-certain    at    which   v   and    an    are   calculated  being  the 
effective  rate  of  interest  equivalent  to  the  force  of  interest  8 . 

35.  In  view  of  the  fact  that  the  introduction  of  the  rate  of 
secession  as  a  factor  into  calculations  is  generally  regarded  as  a 
dangerous  practice,  I  do  not  think  it  worth  while  to  pursue 
further  this  suggestion  for  dealing  with  secessions ;  I  submit  it 
principally  for  its  theoretical  interest.  The  rationale  is,  however, 
not  restricted  to  the  case  where  the  third  force  considered  is  that 
of  secession,  and  a  brief  consideration  of  another  case  may 
therefore  not  be  out  of  place. 

36.  Let  (m/j,)x  represent  the  force  of  marriage  at  age  x,  then 
the  present  value  of  a  unit  receivable  n  years  hence,  if  a  person 
now  aged  x  and  single  be  alive  n  years  hence  without  having 
married  in  the  meantime,  will  be  given  by — 

x  =  e    Jo  (16) 
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and  the  present  value  of  a  unit  receivable  on  the  death  or 
marriage,  within  n  years,  of  a  person  now  aged  x  and  single  will 
be  given  by — 

-V/l     =\^'/A^  +  t+(n<tl),.  +  t}dt       ....       (17) 

Jo 

37.  In  practice  &x+t  is  constant,  fix+t  increases  with  t,  and 
(mjjL)x+t  (for  the  ages  usually  occurring  in  problems  of  this  kind) 
decreases  as  /  increases.  If,  therefore,  we  assume  the  decrease 
in  (nifi)  to  counteract  the  increase  in  /x,  we  shall  have 
f*x+t  +  {m/j)x+t  constant.  Representing  the  constant  sum 
/t*x+<+  [™>fi)x+i  by  /3,  and  the  constant  sum  8x+t  +  fix+t  +  (m/M)x+t 
by  8,  we  get — 

^Tm=e"^m  =e-«*=t>» (18) 

a"^=a- (19) 

A"1    =\nv^dt=^.di, (20) 

.(  R  J  Q 

the  rate-certain  at  which  v,  ayt  ,  and  r*  It  are  calculated  being  the 
effective  rate  of  interest  equivalent  to  the  force  of  interest  8. 

38.  I  have  remarked  on  the  danger  of  introducing  rates 
of  secession  into  calculations,  and  must  therefore  not  overlook 
the  fact  that  there  is  a  similar  danger  in  introducing  rates 
of  marriage.  The  risk  of  death  differs  from  that  of  secession 
or  marriage  in  that  risks  of  the  latter  class  depend  on  the 
exercise  of  the  human  will,  whilst  the  former  does  not. 
Rates  of  secession  and  marriage  based  on  experience  cannot 
consequently  be  regarded  as  very  reliable  for  bases  of  calculation; 
the  rates  actually  experienced  in  connection  with  transactions 
where  allowance  is  made  for  these  influences  will  probably 
not  be  the  same  as  those  which  obtain  generally.  Allowances 
made  for  secessions  or  marriages  must  of  necessity,  therefore, 
usually  be  somewhat  arbitrary. 

39.  The  subject  of  marriage  and  mortality  tables  has  been 
dealt  with  (among  others)  by  Dr.  Sprague  and  by  Mr.  Chatham 
{J.I. A.,  vol.  xxviii),  but  the  function  A"1-,  mentioned  above, 
concerns  a  problem  somewhat  different  from  those  discussed 
by  either  of  these  writers.  It  sometimes  occurs  that  a  person 
is  entitled  to  the  absolute  reversion  to  a  fund  expectant  on 
the  decease  or  re-marriage  of  a  widow.  In  such  a  case  it  is, 
of  course,  on  the  safe  side  to  neglect  the  possibility  of  the 
falling    in    of    the    reversion    by   reason    of    re-marriage   of   the 
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life  tenant  when  valuing  the  reversion  for  the  purpose  of 
purchase  or  loan.  The  probability  of  re-marriage  is  often 
very  small.  If,  for  instance,  the  life  tenant  is  of  even  fairly 
advanced  age,  this,  coupled  with  the  fact  that  re-marriage 
involves  the  forfeiture  of  her  life  interest,  is  sufficient  to 
affect  considerably  the  likelihood  of  her  marrying  again.  A  case 
may,  however,  arise  where  the  life  tenant  is  comparatively 
young  and  the  absolute  reversion  has  to  be  valued,  say,  for 
the  purpose  of  estate  duty.  In  such  a  case  an  arbitrary 
allowance  might  be  made  for  the  marriage  risk  by  using  the 
formula 

A"*=A*+A"i-  -A;L 

where  n  is  the  term  at  the  expiration  of  which  the  probability  of 
re-marriage  may  be  regarded  as  becoming  negligible. 

40.  By  way  of  illustration  let  us  consider  a  case  where  the 
life  tenant  is  a  widow  aged  35,  and  the  reversioner  is  entitled 
to  the  absolute  reversion  expectant  on  her  decease  or  re-marriage. 
Valuing  by  the  Oaf-  Table  at  4  per-cent — 

flr[3o]=  16-870,  whence  A[3;]  =  -3127, 
and  A[35]  =  l-02  x  A[35],  approximately, 

=  •3189 

If  no  allowance  were  made  for  the  marriage-risk,  the  value 
of  the  reversion  would,  on  this  basis,  be  '3189  per  unit. 

Proceeding  now  to  make  the  suggested  adjustment,  we  will 
assume  that  the  probability  of  re-marriage  becomes  negligible  at 
age  50,  and  we  have — 

a-M=  13-574,  A30=-4395 

_v]\li0.Ab0  _  -5553x7617  x  -4395 
15  A[351~        t^T  ~  ~  8938  "  =  '~08° 

A[315]:T5=A[35]-,5,A[35]--3127--2080  =  -1047 

A[35]:T5  =l'02x  A[35]:i5~|,  approximately,  =-1068. 

The  force  of  interest  equivalent  to  effective  rate  4  °0  =-039 

Assume  that  /^3.j]+*+  (mM)[3o]+t  is  constant  for  the 

15  years,  and =  015 

054 
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The  rate-certain  is  the  effective  rate  equivalent  to  the  force  of 
interest  5'4  %  ,  i-c,  5i  °/Q  . 

d^ =fllTr*  =  10-038  x  ^=10-224 

A"  l   _  =  -015x  10-224  =     -1534 

[35]: 15 

A1    -  =     -1068 

[35]:  15  , 


Adjustment  for  marriage-risk  =      -0466 

A[35]  =      -3189 


A"r35]  =       "3655 


The  adjusted  value  of  the  reversion  is  thus  "3655  per  unit,  or 
•0466  per  unit  more  than  its  value  without  the  adjustment.  The 
assumption  made  is  that  {m/j^^+t  is  approximately  "012  for  t  =  0, 
diminishes  as  t  increases  from  0  to  15,  and  then  vanishes.  This 
assumption  is,  of  course,  an  arbitrary  one,  but  any  assumption 
with  regard  to  the  rate  of  marriage  in  such  a  case  must,  as  I  have 
pointed  out,  be  of  an  arbitrary  nature. 

Use  of  the  Function  r["l>. 

41.  In  §  4  reference  was  made  to  the  nominal  annual  rate  of 
mortality  convertible  m  times  a  year,  and  the  symbol  r{^n)  was 
used  for  it.  This  function  is  of  theoretical  rather  than 
practical  use,  but,  having  introduced  it  into  the  argument,  I 
think  it  desirable  to  give  some  examples  of  its  applicability,  and 
I  have  therefore  concluded  this  paper  by  showing  how  it  may  be 
employed  in  obtaining  formula;  for  the  relations  between 
A{xm)  and  a™. 

42.  We  saw  that — 

i 


.(»>) 


Cm 
0 

=m.= j— 


tdt 


and  it  follows   at  once  by  actual  integration    or    from    general 
reasoning  that — 

rW=m 5 

Kv 

Under  the  assurance,  whose  value  is  represented  by  A1-."0,  a  unit 
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will    be    paid    —  of   a  year    after    time  t    (where  t  increases  by 

1  m  J  J 

intervals  of   --  each  from  0  to  x  ),  provided  (x)  live  time  t  and 
in 

die  in  the  succeeding  interval. 
Thus 


\  (to)  —  V(»»),.«+  -      »,      r(m) 

t  =  0 


Under  the  annuity-due,  whose  value   is  represented  by   a.'J"',  a 
payment  of   :-  will   be  made   at  time   t    (where   t   increases  by 


m 
1 

in 


intervals  of        each   from    0  to   ao  ),  provided   (x)  be  alive  then. 
Thus  n<?l>  =  W'"'vftpx. 


43.  Let  Ax  be  used  as  the  symbol  to  denote  differencing  with 

regard  to  x  over  the  interval  Az=  — :  then  we  can  proceed — 

°  m  r 

Axtp.v  _  Lv 

Ax  Ax 

'x  •  Axtx  +  t       'x  +  t  •  Axlx 

L.l     i  .Ax 


i.e., 


&xtPx  fpx      i    ,m)  _     („0  1  ,9 1  . 

Ax        ipx    <-    '-       z+t' K~  ' 


Now 


t=OS 


a     (m)     A*  Xlm)v*tpx       1 "'  v' .  tpx .  { /■('")  -  ;■(;),  ] 

•r    x      f  =  0  _   t=Q 


Ax 
by  equation  (21). 


Ax 


{       m  J      P'[  .=       J 


AW=f 


-O'0a(»-)+1  „ x.,Ja("i)-a(",)i  !- 

iii  \  m  I 


(22) 
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Transforming  equation  (22),  we  get — 


A(i"'  = 


~lx—l     1  Z     i    ( 

•  a.r'  +  — ^•-|a,m)-a(i':>i 


=  mv  •  [a™  -ipx.  aJJ  1 1 

L  m  mJ 

=  m["v^af)-aiw)l (23) 

=TOr{i_-fel.agB)-{agn>--}l 

LI  7)1  i  I  W  )  J 

=  l-/,a.;" (24) 

-44.  Formulae  (21) — (24)  are,  some  of  them,  cumbrous-looking, 
but  they  are  useful  on  account  of  their  general  nature.  By 
taking  special  values  of  m  we  can  see  of  what  formulae  they 
represent  the  general  form. 

Putting  m  =  l. 

No.  21  becomes 

&xtp*=  5--{qx—qx+t}, 

2>x 
No.  22  becomes 

Ax=v[qxa>x+Px{*x— a^+O] , 
No.  23  becomes 

A_l.  =  va,x  —  ax, 

No.  24  becomes 

Ax  =  l—dax. 
Putting  m  =  <x>  , 
No.  21  becomes 


dtpx  .  . 

-fa    =tPx\H>x—l*>x+t), 


No.  22  becomes 

t  -       ddx 

Ax=/Ltxax—  -=-, 

No.  23  becomes  indeterminate, 

No.  24  becomes 

A.,.=  l-^. 
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Conclusion. 

45.  In  conclusion  I  can  but  repeat  what  I  stated  at  the  outset, 
namely,  that  I  submit  this  paper,  not  on  the  ground  that  it 
contains  much  that  is  new,  but  rather  in  the  hope  that  the  mode 
of  presentation  of  the  subjects  dealt  with  may  prove  of  interest. 
At  the  same  time  I  think  that  the  paper  may  attain  some  useful 
purpose,  if  it  succeeds  in  throwing  a  little  more  light  on  the  real 
meaning  and  utility  of  the  forces  of  interest  and  mortality, — 
functions  which,  at  their  first  introduction  to  him,  the  average 
student  regards  as  petty  obstacles  put  into  the  Text-Books  for  his 
special  annoyance,  a  state  of  mind  which,  in  some  cases,  continues 
Ions:  after  that  tirst  introduction. 


APPENDIX. 

To  find  the  limiting  value  of  II,  where  this  symbol  is  used  to 
denote  the  product 

)l+h<p/a):{l+h<p(a  +  h/}{I  +  k<t>(a  +  2?i)}  .   .   .   [1  + h<b{b-h)}, 

when  h  is  indefinitely  diminished  and,  consequently,  the  number 
of  factors  is  indefinitely  increased,  cf>{t)  being  a  continuous  function 
of  t  between  the  limits  a  and  b. 

The  number  of  factors  is  — —  ,  which  mav  be  denoted  by  n. 

a 

Let  yjr(t)  be  such  a  function  of  t  that 


it    -*«>■ 


Then  we  mav  write — 


<r{a  +  h)-^{a)    , 
^=     ~I^W) +a» 

f(a+2A)-yJr(a  +  h) 

where  a1}  a2,  .  .  .  aIL  are  small  quantities,  each  of  which  vanishes 
in  the  limit  when  h  is  made  infinitely  small. 
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II  can  now  be  put  into  the  form — 


_  i/r(6)  r  ( 1        ha^ja)  H  i   ,   l^r{a  +  h)  \  (  ^      han^(b  —  h)  \  ~ 

~  ylr(a)l\         f{a  +  h))\    +    i/r(a  +  2A)    )''*'(  i/r(6)       '}_ 

Now  suppose 

ha,.^(a  +  r—  \h) 
■^r(a  +  rh) 

to  be  the  greatest,  and 


hax-^r(a  +  a—  Ih) 
yjr(a  +  sh) 

to  be  the  least  of  the  n  terms  of  the  kind,  then  the  value  of  the 
expression  inside  the  square  brackets  is — 

/         harf(a  +  7^lh)y  (         ha.ir(a  +  s-U)y 

(i  +  "^-")*)w  and  >  /i  +  +v>—)h* 


^  C  '  n  "  y  n 


where    k    is,    for    brevity,    put    in    place    of    ^— ^ r. — 

and  I         ,,  „  >, 


yfr(a  +  rh) 
yjr(a  +  s  —  l/t) 


Now,  when  n  is  indefinitely  increased,  the  limiting  value  of 
il+a>-{b-a)k\n  it  e*«>-«*, 


{  ^ 

and  the  limiting  value  of 


,as(b-a)ly  isett<b_a)l 

(  n         J 


but  ar  and  as  vanish  in  the  limit,  and  (b  —  a)k  and  {b  —  a)l  are 
each  of  them,  ex  hypothesi,  finite ;  hence  the  limiting  value  of 
ea,{h-a)k  js  unity;  and  that  of  ea&~aV  is  unity. 

Consequently  the  limiting  value  of  the  expression  inside  the 

square  brackets  is  unity,  and  the  limiting  value  of  IT  is         .  • 
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But  t?1°g/(0=^0 


..  ■ 
yfr{a) 

Lt  n^E*0* 

=  S- 


(A) 


Turning  to  §  6  of  the  paper,  we  find  there  two  particular 
cases  of  this  theorem,  and  we  are  able  at  once  to  write  down  from 
equation  (A) — 

^j  +  «  —  'x  •  ^  j 

thus  confirming  equations  (2). 

The  following  corollary  of  the  general  theorem  is  interesting 
also :  The  arithmetic  mean  of  the  binomial  factors  which 
constitute  II  is — 


1+-    2    U/0(O, 

ft      t  =  n 

but       >*»=Ltr{i+ i'-rG)*(«) 


so  that  the  product  of  the  n  binomial  factors  is,  in  the  limit, 
equal  to  the  nth  power  of  their  arithmetic  mean. 


Abstract   of  the   Discussion. 


Mr.  T.  P.  THOMPSON  said  that  although  the  author 
did  not  himself  claim  the  merits  of  a  discoverer,  the  theory 
which  he  had  presented  had  been  relegated  so  much  to  the 
background  that  he  might  justly  claim  that  distinction.  The  fact 
would  not,  he  thought,  be  disputed  that  interest  and  mortality 
should,  if  one  desired  to  be  scientifically  accurate,  be  regarded  from 
the  point  of  view  presented  in  the  paper  before  them,  namely,  that 
of  the  forces  of  interest  and  mortality- ;  though,  if  reference  were 
made  to  the  Terf-boofo  (Part  I  and  II),  it  would  be  found  that 
they   were   not   so   regarded   there.      The   force    of   interest   was 

vol.  xli.  2  B 
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introduced  at  the  beginning  of  Part  I,  but  very  little  more  was 
done  with  it,  until  the  final  chapter  of  the  book.  As  regarded  the 
force  of  mortality,  that  was  brought  before  the  student  in  a  few 
paragraphs  in  square  brackets,  at  the  end  of  a  long  chapter  in  Part  II, 
the  brackets  denoting  that  the  paragraphs  might  be  omitted  at  a 
first  reading.  He  did  not  think  that  any  student  would  realize 
that  those  sections  must  be  regarded  as  bringing  before  him  the 
most  important  function  of  the  whole  book,  for  on  the  expression  of 
fxx  in  Makeham's  modified  form  was  based  the  graduation  of  the  new 
tables.  As  far  as  interest  was  concerned,  he  did  not  think  that  any 
loss  was  sustained  by  treating  it  from  the  point  of  view  of  the 
yearly  rate.  The  subjects  dealt  with  in  Part  I,  namely,  annuities, 
the  rate  of  interest  earned  by  debentures,  and  kindred  subjects, 
could  be  treated  quite  as  well  from  that  point  of  view  as  from  the 
point  of  view  of  8.  There  was  one  further  point  to  be  noticed, 
namely,  that  while  ya  was  a  function  which  varied  with  /,  8  in 
practically  all  cases  which  they  came  across  was  constant : 
in  other  words,  8t  remained  the  same  for  all  values  of  /.  As  far 
as  the  second  part  of  the  Text-book  was  concerned,  there  was, 
he  thought,  a  distinct  loss  in  treating  the  subject  from  the  point  of 
view  of  gx,  and  not  from  that  of  imc.  He  should  like  to  mention 
two  or  three  reasons  for  holding  that  view  ;  one  the  author  had 
put  very  pithily  in  §  2  of  his  paper,  when  he  said  there  could 
be  no  doubt  that,  apart  from  the  mental  satisfaction  which  it 
brought,  a  proper  study  of  the  true  theory  of  a  subject  imparted  to 
the  mind  that  firm  knowledge  which  was  essential  to  confidence  in 
its  practical  application.  He  submitted  also  that  to  treat  it  from 
the  point  of  view  of  [k%  would  make  the  study  of  the  subject,  which 
he  was  regarding  from  a  student's  standpoint,  very  much  easier 
than  it  was  at  present.  A  great  many  of  the  more  intricate 
problems  dealt  with  in  the  Text-book  could  not  be  satisfactorily 
dealt  with  except  from  the  point  of  view  of  /xx  and  the  integral 
calculus,  while  a  great  many  of  the  proofs  given  in  the  Text-book 
were  very  much  simpler  and  could  be  more  easily  understood  if  the 
integral  and  differential  calculus  were  used,  as  suggested  in  the 
paper.  In  some  cases  such  proofs  were  given,  which  meant  to  a 
certain  extent  a  duplicating  of  the  work.  It  seemed  to  him  to  be 
unnecessarily  cumbersome  and  intricate  to  a  student  on  his  first 
reading,  having  studied  the  greater  part  of  a  chapter,  to  find 
further  proofs  of  the  same  formulas  at  the  end.  In  §§  14-22  of 
the  paper,  the  author  had  given  an  example,  which  would  be 
found  to  be  a  re-writing  of  Chapter  5  of  the  Text-book,  Part  II. 
Personally,  he  thought  the  student  would  find  that  way  of  regarding 
it  much  easier  than  the  one  previously  given.  In  the  concluding 
sentences  of  the  paper  the  author  had  stated  that  '  the  paper  may 
attain  some  useful  purpose,  if  it  succeeds  in  throwing  a  little 
more  light  on  the  real  meaning  and  utility  of  the  forces  of 
interest  and  mortality — functions  which,  at  their  first  introduction 
to  him,  the  average  student  regards  as  petty  obstacles ",  and  he 
wished  to  point  out  that  a  paper  of  such  a  character  as  that  which 
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Mr.  Allen  had  read  could  be  of  little  utility  to  the  student  until  he 
had  obtained  a  thorough  knowledge  and  grasp  of  the  first  principles  of 
the  integral  and  differential  calculus.  If  he  should  not  be  considered 
guilty  of  contempt  of  Court  in  speaking  of  matters  -<u!i  jv 
he  should  like  to  express  the  opinion  that  it  would  be  a  good  thing 
to  bring  those  two  subjects,  the  differential  and  the  integral  calculus, 
into  Part  I  of  the  examinations.  This  amongst  other  things  would, 
he  thought,  obviate  a  feature  to  which  attention  had  been  drawn  on 
so  many  occasions,  and  on  which  more  than  one  President  had 
commented,  namely,  the  number  of  failures  in  Part  II  of  the 
Examinations. 

He  would  now  refer  to  two  or  three  points  of  detail.  First  of 
all.  as  to  Mr.  Allen's  proof  respecting  the  assumptions  underlying  a 
uniform  distribution  of  deaths.  He  had  always  thought  that  the 
uniform  distribution  of  deaths  meant  a  uniform  distribution  for 
integral  ages  only,  in  other  words  from  x  to  x  +  1  where  x  was 
integral.  The  author  had,  however,  apparently  assumed  that  the 
uniform  distribution  held  for  any  year  of  age  whether  x  was 
integral  or  not.  He  thought  that  Mr.  Allen  ought  certainly 
to  be  congratulated  on  the  new  method  which  he  had  pointed 
out  of  obtaining  a  graduation  of  a  mortality  table  where  the 
graphic  method  could  be  used.  It  appeared  to  him  that  the  author 
would  have  obtained  a  better  graduation  had  he  somewhat  increased 
the  values  of  \ix  at  the  ages  20  to  30,  where  he  had  made  no 
variation  from  the  ungraduated  data,  and  slightly  reduced  the  values 
at  ages  30  to  -fO.  It  would  be  noticed  that  the  author  only  obtained 
the  total  deviation  equal  to  zero  by  making  the  graduated  \ix  very 
much  too  high  for  the  last  six  ages.  Throughout  the  whole  table, 
at  any  rate  after  30,  there  was  a  large  accumulation  of  minus  error. 
Possibly  there  might  be  reasons  for  that  in  the  plotting  out  of 
the  curve  which  did  not  appear  on  the  surface.  The  author  had 
stated  that  a  study  of  Table  D  showed  that  his  A'alues  of  \x.x  were  on 
an  average  "00013  less  than  those  of  Messrs.  Moors  and  Day.  If  the 
suggested  change  were  made,  he  thought  that  the  variation  would  be 
very  considerably  reduced.  In  the  Appendix  the  author  had  given 
the  proof  of  the  limiting  value  of  II  where  that  symbol  was  used  to 
denote  the  product  of  successive  values  of  l+h(f>.  He  would 
suggest  a  much  simpler  and  shorter  proof,  which  he  thought  was 
sound,  and  which  was  suggested  by  the  form  of  the  limit.  Starting 
by  taking  logarithms,  one  would  get 

logil  =  Slog  [1  +  h<t>(a  +  nh)] 

Expanding  the  right-hand  side  by  the  formula 

2  3 

tog(l +x)=x-  —+  -  -. . . 

we  get  log  IT  =  ^Ji  4>(a  +  nh ) 

+  terms  involving   h~  and    higher    powers     of    h,     which    vanish 
when  h  =  0. 

2  b  2 
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jt .  _  0  log  n  =  h  =  0  Zh  4>{a  +  rth ) 

n> 

=  I    <t>(t)df,  by  definition, 

Mr.  C.  W.  KENCHINGTON  thought  Mr.  Allen's  paper  served 
a  very  useful  purpose  in  bringing  together  a  vast  amount  of  matter 
which  had  already  been  in  the  hands  of  a  good  many  students  and 
had  been  used  by  several  tutors,  and  clearly  showed  the  great 
benefit  of  looking  at  the  subjects  of  interest  and  mortality  from  the 
point  of  view  of  the  infinitesimal  calculus.  He  would  like  to  support 
Mr.  Thompson  in  advocating  the  inclusion  of  the  infinitesimal 
calculus  in  Part  I  of  the  Institute  Examinations.  At  the  present 
time  the  subject  of  finite  differences  was  included  in  Part  I  of  the 
syllabus,  but  such  a  standard  work  as  Boole  on  Finite  Differences 
was  almost  a  closed  book  to  the  students,  because  it  involved  to  a 
large  extent  a  knowledge  of  the  differential  calculus.  He  thought 
that  while  the  syllabus  remained  as  it  was  there  would  always  be  a 
tendency  for  students  to  attempt  to  pass  the  examinations  with  a 
minimum  of  knowledge,  and  those  students  who  succeeded  in  so 
doing  found  in  after  years  the  great  disadvantage  it  had  been  to  them 
in  not  extending  their  research  during  their  days  of  studentship  into 
those  subjects,  which  were  more  or  less  of  a  theoretical  nature.  More 
especially  would  that  be  so  when  they  took  into  account  the  fact  that 
frequency-curves  and  correlation  were  now  coming  to  the  fore,  and 
that  in  days  to  come  actuaries  would  have  to  be  better  mathematicians, 
than  they  were  at  the  present  day. 

Mr.  D.  C.  FRASER  said  that  he  had  found  it  a  very  useful 
exercise  to  read  again  Mr.  King's  latest  paper  (J. I. A.,  vol.  xli,  p.  54) 
in  the  light  of  the  ideas  suggested  by  Mr.  Allen,  and  he  wished  to- 
refer  specially  to  three  of  the  functions  dealt  with  in  that  paper, 
namely,  colog\p.r,  Wfce,  and  /Ax+i.  Mr.  King  had  remarked  that  the 
two  latter  functions  might  be  considered  to  be  identical  for  the 
purposes  of  his  paper,  and  had  commented  on  the  fact  that,  assuming 
Makeham's  law  to  hold,  the  differential  coefficients  of  oology  and  of 
Ute+i  were  the  same  in  form.  Examining  these  functions  from 
Mr.  Allen's  point  of  view,  it  was  apparent  that  the  intimate  relation- 
ship between  these  three  functions  was  an  essential  consequence  of 
their  definitions.  The  following  exact  formulas  were  given  by 
Mr.  Allen  :  h 

L  co\oge(px)  =  /    llx+t.dt 

J  0 
TT  dx 

II.  mx  =  — 

i-^x 

where  dx=  I    lx+t.^x+t.dt 

J  0 

and  Lz=  I    lx+t.dt. 

J  0 


1907.]  Compound  Interest  and  Life  Contingencies.  341 

It  would  be  noticed  that  the  integrals  occurring  in  these 
formulas  were  all  of  the  same  form,  and  that  they  represented  areas 
erected  on  a  unit  length  of  the  axis  of  x.  They  were  accustomed 
to  use  lx+i  as  a  good  approximation  to  the  value  of  hx ;  and  if  this 
were  justifiable,  it  followed  that  similar  approximations  could  be 
used  for  the  other  integral  expressions,  so  that  they  were  led  at 
once  to  the  following  approximate  relations  : 

From  I.  colog  e  (px)  =  /ax+J 

From  II.  mx  =        ,     — -  =  Mx+i- 

lx+h 
And  therefore,  approximately, 

m%  =  Hx  +  l  =  Colog  e  (px). 

These  relations  were  not  new ;  but  the  point  he  wished  to 
emphasize  was  that  the  numerical  values  of  the  functions  were  so 
close  that  for  purposes  of  numerical  calculation  they  could  be 
treated  as  interchangeable  throughout  the  greater  part  of  the 
mortality  table.  If  colog  e(px)  =  nix,  then  colog  w(px)  =  M.mx,  and 
taking  as  an  illustration  the  "  original  "  values  of  colog  i0£>x  and  mx 
given  in  Tables  5  and  6  of  Mr.  King's  paper,  he  found  that  the 
excess  of  colog  io(px)  over  M.mx  was  as  follows  : 

At  age  20 '000001 

30 -  '000001 

40 '000002 

50 -  '000001 

60 '000002 

70 '000010 

80  ....         '000119 

90 '001630 

These  figures  indicate  that  up  to  age  80  the  approximation  might  be 
used  with  safety.  After  age  80,  the  approximation  was  not  so  good, 
but  this  was  of  less  importance,  from  the  fact  that  most  mortality 
tables  had  to  be  treated  in  a  special  manner  after  that  age.  The 
relation  M .  mx  =  colog \o(px)  was  much  more  convenient  for  calculation 

than  the  familiar  formula  px  =  ^^ — - ;  and  when  applied  to  statistics 

"  2  +  nix 
of  population  led  more  rapidly  and  directly  to  the  columns  log  lx 
and  lx.  Mr.  Allen  had  on  p.  320  suggested  a  fourth  variation  to 
the  processes  previously  in  use  for  deriving  a  Mortality  Table  by 
Milne's  method  from  statistics  of  the  general  population.  A  fifth 
variation  might  be  suggested.  Whatever  process  be  adopted,  the 
columns  dx  and  Lx  must  necessarily  be  formed  for  all  integral 
values  of  x,  in  order  to  obtain  a  check  upon  the  drawing  of  the 
curves.  Then  the  following  operations  would  give  the  Mortality 
Table  with  the  least  possible  labour  : 

dx 
mx=  — 

-Lx 

colog10(2?x)  =  M  x  mx 
logio(px)  =  l  -Mx  mx. 
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The  necessary  graduation  could  be  performed  either  on  the  rough 
values  of  mx  or  on  those  of  colog  10(£>*). 

[Mr.  Fraser's  attention  having  been  directed  to  the  fact  that  the 
changes  in  sign,  shown  in  the  above  figures  representing  the  values 
of  colog  io(px)  -  Mmx,  are  abnormal,  he  has  asked  us  to  append 
the  following  supplementary  remarks  and  comparative  figures. — 
Ed.  J.I.A.] 

[The  values  of  colog  w{px)  -M.mx  given  above  were  derived 
from  the  values  of  "original  colog px  "  and  "  original  mx  "  as  stated 
by  Mr.  King  for  the  0M(5)  Table  (see  J.I.A.,  vol.  xli,  pp.  78-9). 
It  is  not  clear  what  formula  was  employed  by  Mr.  King  for  the 
calculation  of  mx.   The  values  according  to  the  usual  approximation, 

mx  =  2~, ,  are  given  below,  along  with  the  values  of  ftx+\,   and 

the  values  of  colog  i0(px)  -  M .  wx  and  colog  io(px)  -M./ta+i  are 
added. 


X 

mx 

Mx+* 

colog:o(^z)-M.m.r 

cologm^.,.)  -  M .  /Kjj+j 

20 

•0065432 

•0065430 

•0000000 

•0000001 

30 

•0074951 

•0074946 

•ooooooo 

•0000002 

40 

•0098317 

•0098304 

•ooooooo 

•0000006 

50 

•0155672 

•0155643 

•0000001 

•0000014 

60 

0296450 

•0296393 

•0000009 

•0000034 

70 

•0641868 

•0641892 

•0000094 

•0000084 

80 

•1487714 

•1489992 

•0001196 

•0000207 

90 

•3535470 

•3571830 

•0016299 

•0000509 

I  have  used  the  values  of  colog  m(px)  given  on  p.  153  of 
"Principles  and  Methods."] 

Mr.  Thompson  had,  he  thought,  in  his  criticism  of  one  point, 
not  appreciated  Mr.  Allen's  argument.  In  §  19  the  assumption 
was  made  of  a  uniform  distribution  of  deaths  over  every  year  of  age. 
It  was  clear  that  Mr.  Allen  intended  these  words  to  be  taken  in  the 
widest  sense  they  would  bear,  and  when  they  were  used  without 
qualification  there  was  nothing  to  prevent  a  year  of  age  being 
reckoned  from  the  attainment  of  a  fractional  age.  Mr.  Allen  had 
in    fact  used  for  purposes  of    illustration    two  years   of   age,    one 

commencing  at  age  x  and  the  other  at  age  x  +  ~ ,  and  had  shown 

m 

that  the  assumption  of  the  uniform  distribution  of  deaths  over  every 
year  of  age  involved  a  law  of  mortality  of  De  Moivre's  form,  and 
among  other  consequences  the  identity  of  qx  and  fix.  The  above 
assumption  reduced  the  curve  representing  lx  to  a  straight  line.  In 
§  21  the  assumption  was  then  made  that  the  deaths  in  the  year 
of  age  x  to  x  +  1  were  uniformly  distributed  over  that  year  of  age 
foi-  all  integral  values  of  x,  thus  reducing  the  curve  representing  lx  to 
a  polygon.  He  feared  that  in  asserting  that  under  these  conditions 
qx  =  nx  Mr.  Allen  had  employed  fallacious  mathematical  reasoning. 
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Under  the  conditions  indicated,  lx  had  finite  second  differences,  and 
by  a  well-known  approximate  formula 

^=Alx-hA%. 
dx 

Therefore  _i.^=_^+i^. 

lx  dx  lx  lx 

TW.  _,_  i  A2k 

1  hat  is  fj.x  =  qx  +  5-r-  , 

lx 

and  fxx  consequently  differed  from  qx  by  a  finite  quantity.     If  qx  =  fix, 

then  ^=MX; 

dx 

and  this  could  not  be  true  unless  lx  were  represented  by  a  continuous 
straight  line,  or  in  other  words,  unless  the  Mortality  Table  followed 
De  Moivre's  Law.  Presumably,  the  reasoning  employed  by  Mr.  Allen 
was  as  follows  :  Using  the  same  argument  as  in  §  1 9,  and  con- 
sidering the  first  infinitesimal  decrement  of  lx+t  which  succeeded 
lx,  since  the  deaths  dx  were  evenly  distributed  over  the  year  of 
age  x  to  x  + 1 , 

m     m 

lx  -  k+I 

Therefore,  dx  = 


1 

m 

"When  m  was  indefinitely  increased  the  right  side  became — . 

dx 

Therefore,  dx=  -  ~, 

dx 

and  hence,  qx  =  \ix. 

But  the  same  argument  might  of  course  be   applied  to  the  last 

infinitesimal  decrement  of  lx+t  preceding  lx.     Since  the  deaths  dx  -x 

were  equally  distributed  over  the  year  of  age  x  -  1  to  z, 


lx- 

y-Jx  = 

1   7 

—  dx-L 
m 

Therefore, 

dx-i  = 

lx-±-lx 

Til 

1_ 

111 

When  m  was  indefinitely 

increased  the  ri, 

Therefore, 

dx  - 1 

=  _dlx 

dx  ' 

But  it  was 

shown  above 

that 

dx 

dx  ' 

dlx 
dx 


Therefore,  dx-i  =  dx . 
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That  is  to  say,  the  table  followed  De  Moivre's  Law,  which 
contradicted  the  assumption  of  §  21. 

The  fallacy  lay  in  assuming  that  in  the  limit,  when  m  was 
indefinitely  increased, 

J.  dx1 

in 

whether  the  curve  which  represented  lx  was  continuous  at  the 
point  x  or  not.  Under  the  conditions  of  §  21  the  curve  was  not 
continuous  at  the  point  x,  which  was  an  angular  point  of  a  polygon, 
and  since  the  use  of  the  Differential  Calculus  implied  continuity 
in  both  directions  at  the  point,  the  differential  coefficient  of  lx+t  at  that 
point  could  not  properly  be  taken,  and  if  taken  led  to  fallacious 
results. 

Mr.  S.  G.  WARNER  said  that  the  paper  was  of  a  type  to  which 
the  Institute  was  not  very  frequently  accustomed  of  late,  but 
which  would  always  hold  a  necessary  and  honoured  place  in  its 
proceedings.  It  was  what  might  be  called  a  philosophical  paper, 
which  proceeded  on  first  principles  to  deal,  as  completely  as 
possible,  with  one  important  aspect  of  their  science.  The  paper 
had  one  dominating  merit,  namely,  that  while  it  was,  from  its  very 
nature,  severely  theoretical  on  the  whole,  one  great  aim  of  the 
author  had  been  to  show  how  the  comparatively  difficult  and 
technical  processes  he  exhibited  had  their  bearing  on  practical 
work. 

A  very  useful  section,  in  that  light,  was  that  in  which  the 
author  dealt  with  possible  approximations  to  annuity-values,  based 
on  the  assumption  which  he  showed  to  be  sufficiently  sound  over 
comparatively  short  periods,  that  the  joint  forces  of  mortality  and 
interest  made  up  a  constant.  Another  very  interesting  point  was 
with  regard  to  the  introduction,  along  with  those,  of  a  possible 
third  force.  That  was  a  thing  which  seemed  so  much  to  be  invited 
from  the  mathematical  aspect  of  the  question,  and  to  follow  so 
admirably  upon  the  luminous  reasoning  which  had  led  up  to  it,  that 
one  could  not  help  feeling  rather  sorry  that  it  did  not  better  fit  in 
with  practice.  But,  as  the  author  himself  had  to  admit,  it  was 
rather  difficult  to  select  good  instances  of  the  judicious  introduction 
of  a  third  force.  The  author  attempted  it  with  the  force  of 
secession,  and  had  immediately  to  warn  them  that  that  was  a 
dangerous  thing  to  handle.  He  then  proceeded  to  deal  with 
the  rate  of  marriage,  which  at  first  sight  seemed  a  little  more 
hopeful ;  but,  there  again,  the  author  was  compelled  to  enter  a 
caveat  and  remind  them  that  that  was  a  thing  which,  unlike  the 
force  of  mortality,  was  dependent  upon  human  will,  and  must, 
therefore,  always  be  very  cautiously  dealt  with — a  very  sound  piece 
of  criticism.  He  was  afraid  even  that  the  instance  the  author  gave 
of  the  re-marriage  rate  in  the  valuation  of  a  reversion  for  probate 
purposes,  while  it  was  novel  and  ingenious,  and  admirably  worked 
out,  might  in  fact  prove  rather  impracticable. 
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The  demonstrations  given  were,  he  thought,  worthy  of  the 
highest  praise,  because  there  was  no  doubt  that  one  of  the  chief 
difficulties  which  students  of  actuarial  science  felt  was  in  connection 
with  the  methods  of  the  infinitesimal  calculus.  The  notation  of 
that  calculus,  and  the  fundamental  ideas  of  it,  were  exceedingly 
difficult  to  apprehend  when  the  mind  was  no  longer  so  elastic 
as  it  was  in  the  first  stages  of  most  men's  study  ;  and  a  good 
many  of  them  had  painful  reason  to  know  that  the  absorption 
of  the  amount,  perhaps  not  very  great,  of  that  kind  of  theoretical 
teaching  which  they  found  necessary  after  they  were  engaged  in 
practical  work,  was  exceedingly  difficult.  It  seemed  to  differ  not 
in  degree  so  much  as  in  kind  from  the  rest  of  the  mathematical 
work  they  had  to  do,  by  reason  of  the  difficulty  they  felt  in 
getting  a  thoroughly  firm  hold  of  the  primal  assumptions  ;  and 
from  that  point  of  view  it  seemed  to  him  that  the  processes  of 
the  author  in  his  paper,  proceeding  in  every  case  carefully  and 
minutely  from  first  principles,  and  giving  almost  what  might  be 
called  verbal  explanations  of  those  recondite  processes,  were  of  high 
value.  Their  science  was  essentially  a  doctrine  of  series,  and  as 
soon  as  that  fact  was  grasped,  and  the  further  obvious  fact  that  the 
divisions  into  yearly  periods  were  purely  arbitrary  ones,  they  were 
at  once — if  they  wished  to  reason  thoroughly — thrown  upon  the 
infinitesimal  calculus  and  its  methods.  Another  thing  which  was 
valuable  in  the  paper  was  the  insistence  on  the  close  and  logical 
connection  between  the  forces  of  interest  and  mortality.  He 
remembered  long  ago  hearing  Mr.  King  say  to  some  students,  when 
he  had  finished  that  part  of  his  course  of  teaching  which  dealt 
exclusively  with  interest,  that  although  they  were  saying  good-bye 
to  the  subject  in  a  sense,  they  were  not  really  doing  so,  because 
throughout  the  whole  of  their  actuarial  training  they  would,  in 
fact,  be  working  at  it.  One  was  reminded  of  such  words  as  those 
in  reading  a  paper  like  Mr.  Aliens.  Those  two  forces,  one  of 
increment  and  one  of  decrement,  were  essentially  of  the  same 
nature,  and  they  could  never  too  carefully  or  constantly  remember 
that  fact. 

The  PRESIDENT  said  that  the  members  of  the  Institute  on 
the  present  occasion  owed  special  thanks  to  Mr.  Allen,  who  had 
not  only  prepared  a  paper  whose  merits  had  been  admitted  by  all 
speakers,  but  who  had  taken  the  trouble  to  come  for  the  purpose  of 
reading  it  all  the  way  from  Perth.  He  ventured  to  hope  that  the 
fact  of  the  author  living  so  far  from  London  would  not  prevent  him 
appearing  frequently  at  the  meetings  of  the  Institute,  and  that  they 
would  have  further  papers  from  him.  He  was  much  struck  with 
the  fact  that  the  author  began  with  certain  fundamental  principles, 
and  used  the  infinitesimal  calculus  to  arrive  at  his  results,  and  in 
that  connection  he  noticed  a  remark  from  Mr.  Thompson  as  to 
Part  II  of  the  Text-Book,  where  demonstrations  involving  the  use  of 
the  differential  or  integral  calculus  were  so  arranged  as  to  lead 
students  to  pass  them  over  at  a  first  reading.  He  might  in  that 
connection  say  that  the  question   of  placing  the  elements  of  the 
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integral  and  differential  calculus  in  the  examination  of  Part  I  was 
now  under  consideration  by  the  Council.  By  that  means  those 
who  had  passed  Part  I  would  probably  find  it  much  easier  to  pass 
on  to  the  work  of  Part  II.  He  asked  the  members  to  accord  a 
hearty  vote  of  thanks  to  the  author  for  his  paper. 

The  motion  was  carried  with  acclamation. 

Mr.  J.  M.  ALLEN,  in  reply,  said  that  he  would  endeavour 
to  deal  with  some  of  the  points  raised.  Taking  first  Mr.  Thompson's 
point  with  regard  to  $  19,  he  noticed  that  Mr.  Fraser  had 
taken  up  what  he  intended  to  mention,  namely,  that  the  assumption 
dealt  with  there  was,  that  the  deaths  were  uniformly  distributed 
over  every  year  of  age.  By  that  he  meant  that  he  was  for  the 
time   being   considering   every   year,   no  matter  when   it   started, 

whether   from   x  or  from  x  +      .     With    regard   to    Mr.    Fraser  s 

m 

criticism,  all  he  could  say  at  the  moment  was  that  he  was  open  to 

conviction  that  there  was  a  false  step  ;  and  he  would  be  happy  to 

look  into  the  matter. 

With  reference  to  Mr.  Thompson's  remarks  on  the  graphic 
graduation,  he  did  not  propose  to  start  a  discussion  as  to  the  pros 
and  cons  of  such  a  graduation.  They  all  knew  that  one  of  the 
principal  features  of  the  method  was  that  no  two  graduators  would 
produce  the  same  curve.  He  had  tried  many  graduations 
personally  in  the  present  case,  the  object  in  view,  as  Mr.  Thompson 
had  said,  being  to  reduce  the  ultimate  accumulation  of  error  to 
zero.  He  found  it  very  difficult  to  do  so  in  any  other  way  except 
by  following  the  original  data  in  the  early  years,  and  as  he  noticed 
particularly  that  those  original  data  did  follow  very  much  their 
preconceived  notions  of  the  flow  of  the  force  of  mortality  in 
the  general  population  at  those  particular  ages,  he  ultimately 
determined  to  adhere  to  them  as  far  as  age  29.  He  should  be  very 
interested  to  see  the  graduation  which  Mr.  Thompson  had  made, 
going  in  an  upward  direction  at  the  earlier  ages.  He  did  not 
propose  the  example  which  he  had  given  as  a  mortality  table  that 
was  to  be  used  practically,  but  Inning  propounded  a  certain  method 
of  construction  he  thought  it  well  to  give  a  practical  illustration, 
and  he  hoped,  if  only  it  served  that  purpose,  it  might  be  of  some 
value. 

With  regard  to  the  appendix,  he  should  be  very  interested  to 
study  more  fully  Mr.  Thompson's  proof.  He  might  say  that  he  had 
considered  it  desirable  to  obtain  some  proof  of  the  theorem  dealt 
with  there,  as  it  occurred  in  the  course  of  the  paper,  and  thought 
it  would  be  found  that  the  argument  he  had  used  in  this  particular 
theorem  was  very  similar  and  parallel  to  the  proof  of  the  original 
theorem  of  the  integral  calculus,  which  regarded  the  definite 
integral  as  the  limiting  value  of  the  sum  of  a  series.  Mr. 
Kenchington  had  made  a  few  remarks  with  regard  to  the  question 
of  the  paper,  from  an  educational  point  of  view.  He  had  not  been 
aware  of  what  the  President  had  told  the  members  that  evening, 
that  the  desirability  of  including  the  differential  and  integral  calculus 
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in  Part  I  was  under  discussion  :  but  if  he  might  express  a  personal 
view  on  the  question,  he  was  very  glad  to  hear  it.  Although  he 
had  no  longer  anything  to  do  with  training  students  for 
examinations,  he  had  had  some  little  experience  in  that  connection, 
and  he  thought  it  would  be  of  value  if  at  any  rate  the  elements  of 
the  calculus  could  be  cleared  off  before  the  students  attacked 
Part  II. 

Mr.  Fraser  had  suggested  another  method  of  obtaining  a 
mortality  curve.  What  he  should  like  to  say  particularly  with 
regard  to  his  own  method  was,  that  he  regarded  it  as  being  useful, 
for  the  reason  that  one  obtained  the  values  of  \xx  instead  of  having 
to  make  an  independent  calculation  of  them,  as  was  usually  the 
case,  and  also  that  one  avoided  calculating  the  function  mx  which 
was  never  required  at  all,  except  as  an  intermediate  step.  He 
quite  agreed  with  Mr.  Warner  that  one  could  not  deal  satisfactorily 
with  the  question  of  a  third  force.  He  tried  two  illustrations,  but 
had  come  to  the  conclusion  that  they  could  not  be  regarded  as  more 
than  somewhat  arbitrary  examples.  Nevertheless,  he  thought  it 
was  at  any  rate  interesting  to  show  how  some  use  could  be  made  of 
that  particular  treatment,  and  that  was  the  reason  why  he  had 
included  the  example  with  regard  to  the  force  of  marriage. 


[Mr.  Allen  has  sent  us  the  following  additional  note  for 
publication. — Ed.  J.I.A^] 

I  have  considered  the  point  raised  by  Mr.  Fraser  in  connection 
with  §  21. 

Under  the  assumption  there  referred  to  the  curve  representing 
lx  is,  as  Mr.  Fraser  points  out,  represented  by  a  polygon  whose 
angular  points  are  at  the  successive  integral  values  of  x,  and  lx  is 
consequently  a  discontinuous  function.  At  any  of  the  angular 
points  two  tangents  can  be  drawn  to  the  curve,  one  applicable  to 
each  of  the  two  sections  that  join  at  the  point,  and  it  is,  therefore, 
desirable  to  avoid  any  reference  to  a  differential  coefficient 
precisely  at  such  a  point.     If,  however,  for 


we  substitute  qx  =     _r./xx+h 


qx=^x 

1 

h  =  0' 


the  objection  disappears. 

It  is  to  be  borne  in  mind  that  in  §  21  is  considered  a 
discontinuous  curve  of  lx  used  to  represent  approximately  the 
actual  curve  of  lx  according  to  the  mortality  table,  and  that  the  /i 
of  the  relation 

Lt 
qx~  h  =  Q^x+h 
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is  that  obtained  from  the  approximate  curve  and  not  the  jm  of  the 
mortality  table. 

Before  closing  these  remarks  I  should  like  to  draw  attention 
to  the  fact  that  although  Mr.  Fraser's  objection  to  qx=fix  is  well 
founded  on  account  of  the  reductio  ad  absurdum  to  which  it 
leads,  I  do  not  think  that  he  is  justified  in  bringing  the  formula 

d-^=Alx-hA%  +  ..  . 
dx 

to  bear  on  the  argument,  for  the  following  reason  : 

By  MacLaurin's  theorem 


dux        1  drux 

i.e., 

d 

{l+A)ux  =  e^ux 

whence 

ii 

or 

-£=kg.(l+A) 

and  -^=Aux-±A2ux  +  .  .  . 

Now  a  condition  for  the  admissibility  of  MacLaurin's  theorem 
is  that   ux  be  a   continuous    function    of   ;c,    which,    under    the 
conditions  of  §  21,  /,.  is  not.     Consequently  the  formula 
dl. 


dx=Alx-hA*lx  + 


is  inadmissible. 


On  the  Rationale  of  Formulae  for  Graduation  by  Summation. 
By  George  J.  Lidstoxe,  F.I.A.,  Actuary  and  Secretary 
of  The  Equitable  Life  Assurance  Society. 

1.  uO  much  has  been  written  on  the  algebra  of  formula?  for 
graduating  an  irregular  series  by  means  of  successive  summations, 
and  on  the  theoretical  errors  introduced  by  this  process,  that 
there  is  possibly  some  danger  of  the  underlying  principles,  on 
which  all  such  formulae  are  founded,  being  overlooked  or 
insufficiently  understood.  In  the  present  note  an  attempt  is 
made  to  deal  with  this  matter  from  first  principles,  with  the 
object  of  rendering  clear  Iioav  such  formulae  Avork  and  why  it  is 
that  they  produce,  with  greater  or  less  success  according  to  the 
nature  of  the  particular  formula,  a  smooth  succession  of  values 
from  rough  and  irregular  data. 
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2.  The  main  principle  underlying  all  graduation  formulae  or 
methods  is  that  the  irregularities  shewn  by  an  observed  series 
of  rates  of  mortality,  or  of  sickness,  withdrawal,  &c,  arranged 
according  to  successive  ages,  durations,  &c,  arise  from  paucitv  of 
data  and  other  accidental  causes,  and  are  not  true  characteristics 
of  the  observed  series ;  so  that  if  the  data  were  strictly  accurate 
and  of  infinite  extent,  we  should  expect  the  observed  rates 
to  form  a  smooth  and  continuous  series.  In  practice,  of 
course,  the  data  can  never  reach  these  ideal  conditions,  but  the 
more  nearly  these  conditions  are  approached,  the  smaller  will  be 
the  irregularities  shewn  by  the  observations.  The  object  of 
graduation  is  to  obtain  as  close  an  approximation  as  possible 
to  the  smooth  series  which  would  be  produced  naturally  if  perfect 
and  unlimited  data  were  available.* 

3.  The  following  remarks  by  James  Sorley  (see  J. I. A.,  xxii, 
311-2)  on  this  part  of  the  subject  are  so  clear  and  instructive 
that  it  will  be  useful  to  quote  them  at  length.     He  says  : 

"  The  adjustment  of  mortality  tables  framed  from  the  records 
"  of  actual  observations,  may  be  held  to  be  undertaken  mainlv  for 
"  two  reasons  : 

"  (1)  To  correct  errors  in  the  records  themselves — mis- 
"  statements,  either  wilful  or  clerical — and  which  may 
"  be  called  Personal  Errors  ; 
"  (2)  To  smooth  down  such  irregularities,  arising  from 
"  paucity  of  numbers,  as  we  have  good  reason  to 
"  believe  should  not  be  expected  to  recur  were  a 
"  similar  class  of  lives  again  similarly  exposed. 
"  These,  for  the  want  of  a  better  name,  mav  be 
"  called  Natural  Errors. 


"  Now  the  process  of  graduation  is  simply  the  alteration  of 
"  the  expression  for  the  law  of  mortality  of  the  community 
"  observed,  from  an  irregular  rectilinear  form  to  a  curve — a 
"  line,  it  may  be,  presenting  frequent  flexures,  but  no  angles. 
"  For  this  alteration  two  good  reasons  may  be  given  :  First,  the 
"  principle  of  continuity,  founded  upon  the  reign  of  Law  existing 
"  throughout  all  nature — expressed  in  the  maxim,  Xatura  non 
"  agit  per  saltum — teaching  the  inherent  improbabilitv  that 
"  sudden  fluctuations   up    and   down    in    the  death-rate    as    we 

*  For  the  present  purpose  a  somewhat  narrow  view  has  to  be  taken  of  the 
proper  function  of  graduation  ;  for  a  much  broader  view,  with  which  the 
present  writer  is  in  entire  sympathy,  see  remarks  by  G.  F.  Hardy,  J. LA., 
xxxiii,  491. 
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"  pass  from  age  to  age,  are  likely  to  recur  at  corresponding 
"  ages,  were  a  similar  body  of  lives  again  observed.  Second, 
"  Experience,  derived  from  inspection  of  other  observations  in 
"  which  we  find  that  like  fluctuations  do  not  exist,  or  possibly 
"  that  the  deviations  from  the  average  or  curve  line  are  in  opposite 
"  directions  ;  and  which  has  also  clearly  established  the  fact,  that 
"  as  numbers  are  increased  irregularities  are  in  large  measure 
"  diminished.  Hence  Experience,  applied,  of  course,  with 
"  judgment,  is  a  most  important  factor,  enabling  us,  for  instance, 
"  to  avoid  eliminating  as  accidental  deviations  any  well-established 
"  physical  fact.  .  .  ." 

4.  Again,  Sprague  says  {J.I.A.,  xxvi,  93)  : 

"  If  Ave  obtained  another  large  set  of  observations  on  a  similar 
"  body  of  lives,  we  should  no  doubt  find  that  they  would  exhibit 
"  similar  irregularities,  but  not  at  the  same  ages ;  and  if  we  could 
"  get  observations  on  a  sufficiently  large  number  of  lives,  these 
"  irregularities  would  either  wholly  disappear  or  be  reduced  to 
"  insignificant  proportions.  Now  the  object  of  graduation  is  to 
"  remove  all  irregularities  of  this  kind,  and  to  obtain  the  smooth 
"  curve  that  would  be  yielded  by  our  observations  if  they  were 
"  sufficiently  numerous." 

5.  The  ungraduated  observations  may  therefore  be  conveniently 
regarded  as  subdivided  into  two  parts — (1)  the  underlying  true, 
smooth  curve,  and  (2)  superimposed,  or  as  it  were  embroidered, 
thereon  the  positive  or  negative  errors  of  observation.  Now  if 
the  unadjusted  numbers  be  subdivided  into  two  parts,  and  these 
be  separately  graduated  by  any  formula  of  graduation  by 
summation,  the  sum  of  the  two  graduated  portions  will  be 
identically  the  same  as  the  result  of  a  single  graduation  of  the 
whole  by  the  same  formula.  It  will,  therefore,  be  convenient, 
and  tend  to  a  clear  understanding  of  the  subject,  to  consider 
separately  the  effect  of  the  graduation  formula  on  each  of  the 
parts  above  referred  to ;  and  this  we  may  do  although  the  exact 
line  of  division  is  unknown. 

6.  In  the  first  place,  then,  a  graduation  formula  must  be  so 
constructed  as  to  reproduce,  without  sensible  or  systematic 
alteration,  the  smooth  series  which  is  the  first  and  principal 
portion  of  the  observations ;  for  otherwise  the  smoothing  effect 
of  the  graduation  would  be  purchased  at  the  expense  of  a 
distortion  or  systematic  deformation  of  the  main  curve.  The 
required  condition  would  be  secured  if  the  smooth  series  could 
throughout  be  represented  with  sufficient  accuracy  by  a  uniform 
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analytical  law  (as,  e.g.,  Makeham's) ;  but  in  many  cases  this  may 
not  be  the  case.  Generally,  however,  it  may  safely  be  assumed 
that  successive  small  sections,  each  consisting  of,  say,  15  to  20 
terms,  can  be  expressed — with  approximate  accuracy  sufficient  for 
practical  purposes — by  a  comparatively  simple  analytical  expres- 
sion, which  will  be  the  same  in  form  for  each  successive  section, 
though  each  section  may  involve  a  different  set  of  constants. 
Although  formulae  for  graduation  by  summation  might  easily  be 
based  on  other  forms,  it  has  been  found  in  practice  convenient 
and  sufficient  to  adopt  the  form 

.  x(x — 1)  ._         x.(x—  \)(x  —  2)  . , 

that  is,  a  given  order  of  differences  (usually,  but  not  necessarily, 
the  third)  is  assumed  to  be  constant. 

7.  The  assumption  that  the  smooth  series  can  be  represented, 
over  successive  small  sections,  by  the  law  referred  to  in  the  last 
paragraph — or  by  any  other  analytical  law — leads  to  simple 
relations  between  the  various  terms,  and  by  means  of  these 
relations  we  may  deduce  an  unlimited  number  of  expressions  for 
the  central  value  of  each  section  in  terms  of  the  remaining  values. 
Any  one  of  such  expressions  will  accurately  reproduce  the  original 
smooth  series  provided  that  series  conforms  to  the  assumed  law, 
and  we  are  free  to  select  some  particular  expression,  partly  for  its 
convenience  in  practical  application,  and  partly  for  its  power  of 
smoothing  the  second  portion  of  the  observed  results,  namely,  the 
superimposed  errors  (see  par.  5).  The  class  of  expressions 
obtained  by  means  of  successive  summations  of  the  ungraduated 
values  is  found  to  answer  both  these  requirements,  and  hence 
graduation  formula?  on  this  basis  have  been  widely  adopted. 
These  formulas,  by  a  series  of  summations,  the  nature  of  which  is 
too  well  known  to  need  discussion  here,  lead  to  an  expression  of 
the  following  form  as  the  equivalent  of  u0  (where  u  represents  a 
term  of  the  smooth  series) ,  namely, 

(A)  au0  +  b(u_1  +  ul)+c(u_2  +  uj+  ... 

where  a,  b,  c  .  .  .  are  numerical  coefficients.  If  the  smooth  series 
followed  rigidly  the  assumed  law,  the  substitution  of  expression 
(A)  for  u0  would  introduce  no  error  at  all ;  but  as  the  law  is  in 
general  only  approximate,  a  slight  theoretical  error  is  introduced. 
The  size  of  this  small  error — that  is,  the  extent  to  which  the 
substitution  of  (A)  for  u0  leads  to  distortion  of  the  true  smooth 
series  (through  that  series  not  exactly  following  the  assumed  law) 
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— has  been  investigated  by  Sprague  (xxix,  232-6),  G.  F.  Hardy 
(xxxii,  371-8),  Todhunter  (xxxii,  382-5),  and,  quite  recently  and 
very  exhaustively,  by  King  (xli,  54-80)  ;  and  it  is  unnecessary  to 
say  more  than  that  their  investigations  show  that  for  most  practical 
purposes  the  error  is  negligible  with  all  the  well-known  formula'. 

8.  The  investigations  referred  to  in  paragraph  7  demonstrate 
how  a  graduation  formula  of  the  class  under  discussion  operates 
on  the  smooth  series  of  values  which  it  is  the  object  of  graduation 
to  disentangle  from  the  errors  which  are  superimposed  thereon  ; 
and  they  show  that  (as  stated  in  paragraph  7)  an  unlimited 
number  of  formula?  can  be  constructed  which  will  reproduce  this 
smooth  series  with  sufficient  exactness  for  all  practical  purposes. 
We  have  now  to  consider  how  the  graduation  formula?  act  upon 
the  errors  themselves.  If  u  represent  a  term  of  the  smooth 
series  and  e  the  superimposed  error,  the  observed  value  will  be 
n  +  e,  where  e  may  be  positive  or  negative.  We  have  seen  that 
the  graduation  substitutes  expression  (A)  for  w0,  and  similarly  it 
will  substitute  the  following  expression  for  e0,  namely  : 

(B)  «e0  +  6(e_1  +  e+1)  +  c(e_o  +  e2)+  .  .  . 

9.  In  order  to  understand  how  and  why  the  graduation 
formula  effects  this  smoothing  process,  and  why  one  produces 
smoother  results  than  another,  Ave  must  consider  the  values  taken 
by  the  coefficients  a,  b,  c  .  .  . ;  that  is,  the  form  taken  by  a  series 
of  summations. 

Taking  as  an  example  three  successive  summations  in  fives,  it 
is  easily  seen  that  the  results  opposite  the  central  term  v0  will  be 
as  follows  : 

1st  Summation.         m_2+m_i  +  Mo  +  «i+«2- 
2nd  Summation. 

u_i  +  2u_3  +  3u_2  +  4:u_l-\-ou0  +  4u1  +  ou2-\-2u3  +  u4 
3rd  Summation. 

m_6-|-3m_s+6«_4+10m_3+15«_2-|-18m_,  +  19«o 

+  18«i  +  lou.2+10u3  +  6ui  +  3u5  +  u(i 
Taking,  as  another  example,  a  summation  in  fours,  followed 
by   one   in   fives,  followed   by  another  in  sixes,  we   shall  have 
(writing  coefficients  only  for  brevity)  : 

1st  Summation.  1,  1,   1,   1. 

2nd  Summation.       1,  2,  3,  4,  4,  3,  2,  1. 

3rd  Summation. 

1,  3,  6,  10,  14,  17,  18,  17,  14,  10,  6,  3,  1. 
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10.  In  each  case  it  is  seen  that  the  coefficient  of  the  central 
term  or  terms  (distinguished  by  different  type)  is  the  greatest, 
the  coefficients  gradually  decrease  as  we  get  farther  away  from 
the  centre,  and  terms  equidistant  from  the  centre  have  equal 
coefficients.  These  relations  mav  be  shown  to  be  perfectly 
general  whatever  the  number  and  extent  of  the  summations. 
Now  all  graduation  formulae  of  the  class  under  discussion  express 
the  central  graduated  value,  say  u'0,  in  terms  of  the  successive 
summations  of  a  simple  function  of  the  ungraduated  u's.  For 
example,  G.  F.  Hardy's  Friendly  Society  Formula  may  be  written : 

120'C4]  [5][61[~  "-2+«-l+«0+"l  —  «*]  J 

and  Mr.  Spencer's  21-term  formula  is 

3^[5][5][7][-«_3+«_i+2ui+i«1-i!s] 

and  so  on.  If  these  formula;  be  expanded  so  as  to  show  the 
coefficient  of  each  ungraduated  u  involved  in  the  graduated  value 
u  ,  the  coefficients  are  found  to  follow  very  much  the  same  laws 
as  those  previously  referred  to  for  simple  summations ;  but  with 
this  difference — that  some  of  the  terminal  values  must  always  have 
negative  coefficients,  for  otherwise  the  graduated  value  would 
involve  an  error  equal  to  A2w  multiplied  by  a  constant  coefficient 
(see  Sprague,  J. LA.,  xxvi,  111).  The  following  Table  shows 
the  coefficients  of  several  well-known  formulas : 

Table  I. 
Showing  the  values   of  <£,>,   where   xi\-=^iiut  x  <f}t,  by  various  well- 
known    Graduation  Formula. 


Distance 

from  Central 

Term 

t 

Spencer 
21-term 
Formula 

Karup 

G.  F.  Hardy 
Friendly 
Society 
Formula 

Higham* 

Woolhouse 

o 

•172 

•200 

•200 

•200 

•200 

±  1 

■163 

•182 

•183 

•192 

•192 

±  2 

•135 

•139 

■142 

•144 

•168 

±   3 

•095 

•085 

•083 

•080 

•056 

±   4 

•052 

•034 

•033 

•024 

•024 

±   5 

•017 

•000 

•000 

000 

•000 

±  6 

-•005 

-•013 

-■017 

-016 

-•016 

±   " 

-015 

-•014 

-•017 

-•016 

-•024 

±  8 

-•015 

-010 

-•008 

-008 

•000 

±  9 

-■009 

-003 

•000 

•000 

±10 

-003 

•000 

=  11 

•000 

*T7T-  l5!-5-!3]    -M-2  +  w-i  +  «e+«i— «s} 
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11.  These  coefficients  (except  those  for  Karup's  formula, 
which  is  remarkably  similar  to  Hardy's)  are  shown  graphically  in 
Diagram  A.*  It  will  be  seen  that  in  each  case  the  coefficients 
tend  to  lie  on  a  symmetrical  curve  of  the  following  typical  shape  : 


If  e    represent  a  graduated  error  and  e  an  ungraduated  error, 
the  general  expression  (B)  may  be  put  into  the  form 

e'0=  .  .  .  (}>-te-t+<l>~t+\e-{t-i)+  •  •  •  +  ^o  +  <f>i^i  +  •  •  •  +<f>t*t  •  •  • 

where  (f>0  =  a,  </>_i  =  <£  +  i  =  i,  and  so  on.  Now,  if  the  coefficients 
closely  follow  the  above  type  of  curve — so  that  the  central 
coefficient  <£0  is  the  greatest,  the  <£'s  diminish  very  gradually  and 
smoothly  as  t  (the  distance  from  the  central  term)  increases,  and 
when  t  becomes  considerable  the  coefficient  <f)  vanishes  or  becomes 
very  small — the  successive  differential  coefficients  will  be  absolutely 
regular ;  and  the  successive  finite  differences  will  also  be  regular 
if  the  interval  of  differencing  be  small  in  relation  to  the  whole 
extent  of  the  curve. 

12.  Now  consider  the  following  scheme  showing  the  values  of 


successive  graduated  errors  : 

•   •   •  €x-t  £x-t  +  \ 

X  X 

e'x=  .  .  .  <f>_t     +(j)_t+i  + 
e'x+i=  •  •  •  <j>-t-\  +  <f>-t     + 


e0         e,       e2  .  . 

XXX 

+  $0      +  <f>l  +  </>2  + 


Here  it  is  seen  that  the  change  from  e'x  to  e'.r+1  ...  is  the 
sum  of  a  number  of  partial  changes  :  e.g.,  ex_t  x  <f>-t  changes  to 
€x_t*  <j>-t-i  •  ■  •  J  e*-*+i  x4>-t+i  changes  to  e^-^+j  x  $_t  .  .  .  ; 
and  so  on.  Each  one  of  these  partial  changes  will  be  regular 
and    gradual    because   it    depends    only   on   the   change   in    0, 

*  In  order  to  save  space,  only  one-half  of  the  curve  is  shown  in  each  case, 
viz.,  the  left-hand  half  (corresponding  to  the  central  and  preceding  terms)  for 
Spencer's  and  G.  P.  Hardy's  formulae,  and  the  right-hand  half  (corresponding  to 
the  central  and  following  terms)  for  Woolhouse's  and  Higham's  formula?.  In 
each  case  the  curve  is  in  fact  continued  symmetrically  on  the  other  side  of  the 
maximum  ordinate. 


9 
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which  we  have  already  seen  to  be  regular.  Therefore,  if  the 
coefficients,  <£,  change  with  great  regularity  (as  they  will  do  if 
they  follow  such  a  curve  as  is  above  referred  to)  the  graduated 
errors  will  also  change  with  great  regularity  whatever  the  values 
of  the  unyraduated  errors,  i.e.,  however  irregular  these  may  be  ; 
and  the  more  closely  the  coefficients  follow  such  a  curve,  the 
smoother  will  be  the  progression  of  the  graduated  errors. 

13.  Returning  to  Diagram  A,  and  arranging  the  formulae 
according  to  the  degree  of  likeness  to  the  type  (commencing  with 
the  smallest  degree),  we  have  (1)  Woolhouse,  (2)  Higham,  (3) 
G.  F.  Hardy,  (4)  Spencer ;  and  this  is  precisely  the  order  in 
which  they  would  appear  if  arranged  according  to  the  smoothness 
of  graduation  produced — i.e.,  according  to  graduating  power. 
In  fact,  a  formula  which  is  to  produce  a  smooth  graduation  must 
itself  be  smoothly  graduated  in  respect  of  its  coefficients.  To  quote 
Karup  :  "  That  formula  will  work  most  smoothly  in  which  the 
"  coefficients  .  .  .  form  a  curve  which, ...  in  its  ascending  and 
"  descending  part  very  nearly  resembles  a  straight  line  and  runs 
"  as  evenly  and  smoothly  as  possible  through  those  points  where 
"  a  turn  is  unavoidable." 

14.  Diagram  A  shows  in  a  very  clear  and  striking  way  the 
inferiority  of  Woolhouse's  formula,  the  coefficients  of  which 
follow  a  very  irregular  curve.  Higham's  formula  is  a  very  great 
advance  on  Woolhouse's,  and  G.  F.  Hardy's  Friendly  Society 
Formula  is  slightly  smoother  still.  But  the  curve  representing 
Mr.  Spencer's  coefficients  shows  a  really  remarkable  likeness  to 
the  tvpical  curve,  and  will  obviously  lead  to  an  extremely  smooth 
graduation.  The  improvement  in  the  sweep  of  the  coefficients  is 
especially  remarkable  at  the  two  most  important  points,  namely, 
(1)  at  the  apex  where  the  curve  makes  a  very  easy  ascent  to  and 
descent  from  the  maximum  point;  and  (2)  at  the  tails  of  the 
curve,  where  the  coefficients  run  so  smoothly  into  the  base-line 
that  the  curve  may  almost  be  said  to  become  asymptotic. 

15.  "We  may  now  apply  two  well-known  formulae  to  graduate 
series  consisting  of  utterly  irregular  values,  and  an  examination 
of  the  results,  showing  the  work  that  a  graduation  formula  does, 
will  greatly  assist  in  clearly  understanding  how  that  work  is 
done.  In  Table  II,  page  360,  are  given  two  series  of  digits 
ranging  from  0  to  9,  being  in  fact  the  last  recorded  figures  in  a 
section  of  a  logarithm  table  and  a  table  of  qx  respectively  :  these 
numbers  are,  of  course,  completely  irregular  in  their  distribution 
— more  so,  in  fact,  than  the  errors  in  any  observed  series  of  rates 

2  c  2 
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of  mortality,  &c,  could  be,  because  in  their  case  small  deviations 
from  the  mean  are  more  frequent  than  large  ones,  whereas  the 
values  in  Table  II  are  as  likely  to  differ  by  the  maximum  deviation 
as  by  the  minimum.  The  graduation  of  these  figures  will 
therefore  prove  a  severe  test  of  smoothness  and  graduating  power. 
Two  graduations  of  each  series  have  been  made,  namely,  one  by 
Mr.  G.  F.   Hardy's  Friendly  Society  Formula   (represented  in  his 

notation  by  rsnM  [5]  [6]{2[3]  —  [5]}«0  and  the  other  by 
Mr.  Spencer's  21 -term  formula,  represented  in  the  same  notation 
bv  Q-Q  ^5H5]  \J~\{~ m-3  +  m-i  +  2m0  +  «i  —  u3}-  The  graduated 
values  are  given  in  the  Table,  and  in  Diagrams  B  and  C  they  are 
also  represented  graphically,  in  which  form  the  graduation  is 
more  easily  appreciated.* 

16.  It  will  be  seen  that  in  each  case  the  graduation  is 
remarkably  successful.  Starting  with  two  series  of  digits  ranging 
from  0  to  9,  and  occurring  with  absolute  irregularity,  we  obtain 
from  Series  I  graduated  values  ranging  only  between  4' 86  and 
391  by  Spencer's  formula,  and  between  5-00  and  375  by  G.  F. 
Hardy's  ;  while  in  Series  II  the  graduated  values  range  between 
4-38  and  3*06  by  Spencer's  formula,  and  between  4*62  and  290  by 
G.  F.  Hardy's.  Thus  the  range  is  very  greatly  reduced;  but — what 
is  much  more  important  for  the  purpose  in  hand — the  roughness  is 
immensely  diminished.  The  graphic  representation  of  the  graduated 
values  shows  that  these  run  with  almost  complete  smoothness  and 
regularity:  whereas  in  the  rough  data  the  roughness  is  present  to 
a  marked  degree  in  the  units  themselves,  in  the  graduated  values 
the  roughness  is  hardly  observable  in  the  second  decimal  place. 

17.  Thus  the  graduation  formula?  are  completely  successful 
in  replacing  a  chaotic  series  of  values — which  may  be  taken  to 
represent  the  unknown  errors  that  are  superimposed  on  the 
underlying  regular  series  which  we  seek — by  a  smooth  and  well- 
graduated  series  :  and  from  the  way  in  which  the  formula?  are 
derived,  it  follows  that  they  will  closely  reproduce,  without 
sensible  alteration,  the  underlying  regular  series  itself:  thus, 
since  the  sum  of  two  smooth  series  must  itself  be  a  smooth  series, 

*  In  these  diagrams,  the  straight  line  represents  the  average  value  of  the 
unadjusted  values.  The  graduated  values  tend  in  general  to  group  themselves 
round  the  straight  line ;  but  in  the  particular  case  represented  in  Diagram  B, 
the  graduated  values  are  seen  to  lie  almost  entirely  above  the  straight  line.  This 
is  because  the  average  value  of  those  ungraduated  values  for  which  graduated 
values  are  obtained,  happens  in  this  case  to  be  appreciably  greater  than  the 
general  average  of  the  whole  ungraduated  series,  including  the  values  at  the 
beginning  and  end  of  the  series,  where  no  graduated  values  are  obtainable. 
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our  total  graduated  values  must  themselves  progress  smoothly — 
that  is,  the  graduation  is  efficient  from  the  point  of  view  of 
smoothness.  It  is  also  evident  that  the  errors  are  not  only 
smoothened  but  also  much  reduced,  i.e.,  the  final  graduated 
results  not  only  run  more  regularly  but  also  are,  on  the  average, 
much  nearer  the  truth  than  the  ungraduated  values,  as  is  shown 
mathematically  by  Mr.  G.  F.  Hardy,  J.I. A.,  xxxii,  376-8. 

18.  It  must  not,  however,  be  assumed  that  the  graduated 
values,  however  smooth,  necessarily  represent  more  than  an 
approximation  to  the  smooth  curve  which  would  be  yielded 
by  unlimited  data  :  the  errors,  though  reduced  and  smoothened, 
are  not  altogether  eliminated.  For  example,  take  the  series  given 
in  Table  II,  and  Diagrams  B  &  C.  The  underlying  "smooth 
curves"  to  which  these  correspond  would  be  straight  lines 
representing  the  mean  values  of  the  tabulated  digits :  instead 
we  find  curves  with  a  number  of  waves,  sometimes  small  and 
shallow  {" surface  ripples'"),  and  at  other  times  longer  and  deeper. 
These  waves,  as  we  shall  see  later,  are  due  to  the  accidental 
grouping  of  the  irregularities  in  the  original  series,  and  they  are 
a  characteristic  feature  of  the  method  of  graduation  now  under 
discussion,  although  in  many  instances  the  waves  are  so  small  (except 
at  extreme  ages)  as  to  be  hardly  noticeable  for  practical  purposes. 

19.  The  origin  and  cause  of  the  wave-like  form  of  the 
graduated  errors,  referred  to  in  the  preceding  paragraph,  may 
now  be  explained.  AVe  have  seen  (par.  10-11)  that  the  smooth 
progression  in  the  graduated  errors  is  obtained  by  spreading  out 
each  isolated  error  in  a  curve  such  that  adjacent  values  each 
take  a  part  of  the  error ;  and  this  process,  while  it  has  been 
seen  to  produce  a  smooth  curve,  yet  gives  full  weight  to 
the  actual  errors,  though  this  weight  is  spread  over  a  number 
of  terms  instead  of  being  concentrated  on  one.  If  the  errors 
are  so  grouped  that  positive  and  negative  errors  alternate  with 
considerable  regularity,  the  smoothed  curve  will  shew  only 
"  surface  ripples " ;  but  a  succession  of  positive  or  of  negative 
errors  will  necessarily  lead  to  a  more  marked  elevation  or 
depression  of  the  curve.  Take,  for  example,  Series  I,  in 
Table  II.  Diagram  E  shows  a  considerable  "hump"  at  and 
near  the  16th  and  17th  values,  and  on  referring  to  the  ungraduated 
figures  it  is  seen  that  there  is  at  and  near  those  points  a 
combination  of  large  values.  Again,  Diagram  C,  relating  to 
Series  II,  shows  an  even  greater  depression  at  and  around  the 
24th  and  25th  values,  where  there  is  a  sequence  of  three  very  low 
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ungraduated  values  1,  1,  1.  These  features  of  the  graduated 
curve  are  present  in  almost  equal  degree  in  the  adjustment  by 
Spencer's  Formula  and  by  G.  F.  Hardy's,  and  it  is  evident  that 
they  would  present  themselves  in  any  graduation  based  on  similar 
principles,  though  they  will  be  least  marked  with  formulae  having 
the  lowest  central  coefficients. 

20.  This  tendency  to  convert  a  short  sequence  of  errors  into  a 
feature  of  the  graduated  curve — instead  of  eliminating  them,  as 
a  perfect  graduation  method  would  do — must  be  regarded  as  the 
principle  inherent  defect  in  graduation  formulae  of  this  character. 
If  the  experience  be  a  large  one,  so  that  the  errors,  or  roughnesses, 
in  the  observations  are  not  very  considerable,  the  waves  thus 
introduced  will  not  be  of  great  importance  because  the  elevations 
and  depressions  will  be  small  relatively  to  the  general  height  of 
the  curve  ;  but  in  a  small  experience  they  will  be  both  theoretically 
and  practically  more  serious,  and  some  more  powerful  method, 
which  will  take  into  account  the  weights  of  the  observations,  may 
be  desirable.  At  the  youngest  ages  in  any  experience,  and 
especially  in  a  small  one,  the  deaths  will  generally  be  small  and 
the  average  deviation  from  the  true  value  of  qx  will  bear  a  very 
considerable  proportion  to  that  true  value,  and  will  be  many 
times  greater  than  any  reasonable  value  of  A^.  Here  a  sequence 
of  large  negative  deviations  in  q  (arising  from  quite  a  small 
displacement  of  deaths)  may  produce  a  well-marked  minimum  in 
the  graduated  values ;  but,  in  many  cases  the  evidence  would 
(if  standing  alone)  be  quite  insufficient  to  justify  the  retention  of 
this  minimum  as  a  real  feature  of  the  true  curve,  such  as  might 
be  expected  to  repeat  itself  in  another  similar  experience. 

21.  In  order  to  obtain  a  simple  example  of  the  graduation  of 

the   errors    (considered    separately  from    the   underlying  smooth 

curve)   we  took,  in  Table  II,  a   series  of  irregular  values  which 

grouped  themselves  round  a  straight  line  representing  the  average 

value,  so  that  the   average  value   was   the   same  throughout  the 

series.      It  is,  of  course,  otherwise  when  we  are  dealing  with  rates 

of  mortality.     If  6X  represent  the  deaths,  E^  the  exposures,  and 

qx  the  true  rate  of  mortality,  the  average  deviation  of  dx  from 

qx¥tx  will  be  proportional  to  V  qxpx&X)  and  the  average  deviation 

a 
of  =^ ,  the  observed  rate  of   mortality,  will   be    proportional    to 

\/qxpxY,x^Ex,  i-e.j  to   JqxPx^r-     This    quantity  will  usually 

diminish    with    the   age   up   to    a   certain  point,  and  afterwards 
increase  ;  that  is,  it  will  form  a  kind  of  distorted  U-shaped  curve, 
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in  place  of  the  straight  line.  It  would  seem,  however,  that  the 
surface  ripples  and  waves  which  have  already  been  discussed, 
would  group  themselves  round  this  U-shaped  curve  in  very  much 
the  same  way  that  they  were  found  to  do  round  the  straight 
line  in  the  simple  examples  taken.  Especially  will  this  seem 
to  be  probable  when  it  is  considered  that  a  very  large  proportion 
of  each  individual  error  is  distributed  over  a  comparatively  small 
number  of  terms,  for  which  the  change  in  the  U  curve  would  be 
comparatively  small.  (For  example,  in  Hardy's  formula  85  per-cent 
of  each  error  is  distributed  over  five  terms,  of  which  the  given  term 
is  the  centre,  and  in  Spencer's  formula  77  per-cent) .  It  is  thought, 
therefore,  that  the  general  conclusions  arrived  at  may  be  regarded 
as  sufficiently  correct ;  but  it  would  be  of  great  interest  to  see  the 
result  of  a  graduation  of  a  set  of  representative  errors  based  on 
the  theoretical  probable  errors  taken  age  by  age. 
22.  To  sum  up  : 

(1)  A  formula  for  graduation  by  summation  proceeds  on 

the  assumption  that  successive  small  sections  of  the 
true,  smooth  curve  can  be  represented  with  sufficient 
accuracy  by  a  regular  function,  usually  one  of  the 
nth  degree  :  that  is,  one  having  its  nth  finite  difference 
constant,  where  n  is  usually  (though  not  necessarily) 
taken  equal  to  three.      [Pars.  6,  7.] 

(2)  By  means   of  this   function  a  formula  is  found  by 

which  any  given  value  is  expressed  in  terms  of 
neighbouring  values ;  and  this  formula,  as  applied 
to  the  smooth  series,  will  reproduce  its  terms  with 
practical  accuracy.      [Pars.  6,  7.] 

(3)  The   formula   is    so    chosen   that   the    coefficients   of 

successive  terms  form  a  more  or  less  smooth  curve 
approximating  to  the  type  discussed  in  Par.  11,  with 
the  result  that,  however  irregular  the  individual  errors, 
they  are  smoothed  into  a  very  regular  curve  ;  and  the 
more  nearly  the  coefficient-curve  approaches  the  type, 
the  smoother  will  be  the  graduated  errors.  [Pars.  12-14.] 

(4)  Although  the   graduated    errors  will   form  a  smooth 

curve,  ripples  and  waves  (of  greater  or  less  importance 
according  as  the  data  are  small  or  extensive)  will  be 
present  as  the  result  of  the  grouping  of  individual 
errors,  and  the  formulae  may  thus  turn  a  sequence  of 
errors  into  a  feature  of  the  graduated  curve  instead 
of  eliminating  them.      [Pars.  19-20.] 
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Showing  the  Graduation  of  two  extremely  irregular  Series,  (1)  by 
G.  F.  Hardy's  Friendly  Society  Formula,  (2)  by  Spencers 
21-term  Formula. 


Series  I 

Series  II 

Ungraduated 

Graduated 

Ungraduated 

Graduated 

Hardy's 

Spencer's 

Hardy's 

Spencer's 

Formula 

Formula 

Formula 

Formula 

0 

9 

9 

0 

7 

2 

5 

4 

3 

0 

1 

8 

8 

0 

6 

5 

3 

3-87 

3 

3-96 

0 

375 

3 

4-18 

7 

3-80 

391 

7 

4-31 

422 

4 

4-00 

4-08 

4 

4-31 

4-25 

1 

427 

431 

5 

4-23 

4-22 

7 

4-60 

4-54 

4 

411 

4-14 

3 

4-84 

4-71 

0 

4-03 

4-08 

9 

5-00 

4-83 

5 

3-93 

403 

5 

493 

486 

9 

394                  4-02 

1 

4-77 

4-80 

1 

4-06                   4-05 

7 

4-60 

4-63 

1 

4-11 

4-05 

2 

4-42 

4-46 

8 

4-07 

396 

7 

4-30 

4-31 

2 

3-94 

379 

2 

4-18 

426 

4 

3  66 

355 

7 

4-22 

4-26 

7 

3-28 

330 

2 

4-28 

433 

1 

2-98 

312 

6 

443 

4-39 

1 

2-90                  306 

1 

4-50 

446 

1 

2-95                  3-14 

5 

4-53 

4-45 

5 

323                  3-34 

9 

453 

4-42 

5 

3-67                  3-59 

3 

4*41 

4-12 

2 

4-05                  3-85 

6 

433 

4-46 

8 

423                  404 

0 

433 

4-52 

2 

4-26 

4-19 

3 

4-51 

4-57 

4 

4-22 

4-23 

6 

4-64 

4-57 

5 

413 

4-27 

9 

4-73 

452 

5 

4-16 

4-30 

2 

462 

4-44 

0 

4-29 

4-38 

5 

4-35 

431 

7 

4-51 

7 

4-07 

4-21 

3 

462 

0 

3-91 

417 

9 

2 

3-95 

417 

5 

4 

4-13 

417 

0 

5 

4-36 

4 

7 

4-35 

7 

8 

2 

0 

4 

1 

7 

2 

2 

3 

3 

4 
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Some  Illustrations  of  the  Employment  of  Summation  Formulas 
ut  the  Graduation  of  Mortality  Tables.  By  John  Spencer. 
F.I.A.,  Assistant  Actuary  of  the  English  and  Scottish  Law 
Life  Assurance  Association. 

I. 

A  New  Graduation  of  the  Government  Female  Annuitants' 

(1883)  Ultimate  Table  and  an  examination  of  Dr.  Speagdb's 

Graduation  of  that  Table  by  the  Graphic  Method. 

JlR.  GEORGE  KING'S  receut  investigation  of  the  magnitude 
of  the  error  introduced  into  certain  functions  of  a  mortality  table 
following  Makeham's  law  when  these  are  re-graduated  by 
summation  formulas  (J.I.A.,  xli,  54),  has  again  attracted  attention 
to  the  subject  of  the  graduation  of  mortality  tables,  and  has  recalled 
the  lively  controversy  which  took  place  some  years  ago  between 
Dr.  Sprague  and  the  late  Mr.  Woolhouse  over  the  merits  and 
demerits  of  the  methods  championed  by  those  distinguished 
authorities.  Not  the  least  interesting  contribution  to  the 
discussion  which  followed  the  reading  of  Mr.  King's  paper  was 
furnished  by  Dr.  Sprague  himself,  who  wrote  in  defence  of  certain 
criticisms  expressed  by  him  with  regard  to  methods  of 
summation  generally  and  Mr.  Woolhouse's  formula  in  particular. 
Dr.  Sprague  remarked  that  he  had  '"'objected  to  Mr.  'Woolhouse's 
"  formula  of  graduation, on  two  grounds,  which  it  has  in  common 
••  with  all  other  summation  formulas;  that  is  to  say,  (1^  because 
"  it  does  not  remove  the  irregularities  of  the  original  series  of 
"  facts,  but  only  reduces  them,  and  (2^  because  it  distorts  the 
"  law  of  the  facts  to  a  greater  or  less  extent.-'  He  went  on  to 
say  that  the  results  of  his  re-graduation  of  the  HM  (Text-Bool:) 
Table  by  Woolhouse' s  formula  had  led  him  to  the  conclusion 
that  the  second  objection  might  be  disregarded  in  practice,  but 
that  there  still  remained  objection  (1),  which  he  considered  by  far 
the  more  important.  As  to  the  main  source  of  Dr.  Sprague's 
objections  to  "Woolhouse's  method,  many  Actuaries  are,  I  think, 
at  the  present  time,  in  agreement.  Tiie  opinion  is  widely 
accepted  that  smoothness  of  graduation  is  the  most  important 
consideration,  and  from  this  point  of  view  there  is  no  doubt 
whatever  that  the  results  yielded  by  the  application  of  Woolhouse's 
formula  leave  much  to  be  desired. 

It   seems   clear    from   the   general    tenour    of   Dr.   Sprague's 
remarks  on  Mr.  King's  paper  that  he  still  considers  all  summation 
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formulas  alike  as  open  to  condemnation  on  the  ground  that 
they  do  not  lead  to  sufficient  smoothness  in  the  graduated 
results.  It  does  not,  however,  follow  that  the  state  of  things 
which  existed  when  Dr.  Sprague's  famous  paper  on  the  graphic 
method  {J. I. A.,  xxvi,  77)  was  written,  applies  at  the  present  time. 
Other  formulas  have  in  the  meantime  been  deduced  for  the  express 
purpose  of  overcoming  the  objections  which  had  been  urged 
against  the  earlier  formulas,  and  it  would  not  be  proper  to 
condemn  these  new  formulas  without  careful  examination  of 
their  capabilities.  Of  the  more  recent  formulas  which  I  believe 
possess  greater  graduating  power  than  Woolhouse's,  and 
yield  much  smoother  results,  I  may  more  particularly  mention 
Mr.  G.  F.  Hardy's  Friendly  Society  Formula  {J.I. A.,  xxvii,  277), 
Dr.  Karup's  19-term  formula  {Transactions  of  the  Second 
International  Congress  of  Actuaries,  p.  92,  formula  5),  and  the 
21 -term  formula  which  was  deduced  by  the  writer  and  employed 
in  the  graduation  of  the  rates  of  mortality  exhibited  by  the 
Manchester  Unity  Experience  1893-1897.  With  regard  to  the 
last  of  these  I  expressed  the  opinion  some  years  ago  {J.I.A.,  xxxviii, 
338)  that  the  formula  was  more  powerful  than  any  published  up 
to  that  time,  and  that  the  results  yielded  by  it  compared  very 
favourably  with  those  brought  out  by  employing  the  graphic 
method.  Further  consideration  of  the  subject,  and  the 
application  of  the  formula  in  one  or  two  cases  which  Dr.  Sprague 
had  selected  for  illustrative  purposes  in  expounding  his  views  on 
the  graphic  method,  has  not  altered  my  view  as  to  the  suitability 
of  the  formula  for  employment  in  the  graduation  of  a  in  mortality 
tables  of  the  aggregate  or  ultimate  type,  and  notwithstanding 
that  much  has  been  written  recently  on  various  aspects  of  the 
subject  of  graduation  I  think  it  may  possibly  be  useful  to  show 
what  the  formula  in  question  is  capable  of  when  applied  to 
graduate  a  series  of  unadjusted  data  presenting  irregularities  much 
greater  in  extent  than  those  observable  in  the  0M  Table,  which 
I  have  already  graduated  by  the  21-term  formula.  For  this 
purpose  one  could  not  have  a  better  set  of  facts  than  that 
employed  by  Dr.  Sprague  in  dealing  with  the  graphic  method, 
namely,  the  Government  Female  Annuitants'  (1883)  Ultimate 
Table.  As  is  well  known,  the  data  in  the  case  of  that  table,  up  to 
about  age  50,  were  very  scanty,  and  the  unadjusted  rates  of 
mortality  were  so  irregular  as  to  call  into  play  a  great  deal  of 
labour  and  skill  in  the  application  of  the  graphic  method. 
I    have    accordingly   graduated    the    table    in    question    by    the 
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21-term    formula,  the  function    operated   ou   being  the    rate    of 
mortality,  as  in   the   case   of  the  Manchester   Unity  Tables   and 
the    0M  Table,   to  which   the  formula   has   also   been    applied. 
It  may  be  remembered  that  the  21-term   formula   is   obtained 

i   •         •.  •  L~][5]2  , 

by   applying   the   operations     ~   iz         to   the   series 

This   series   may   be  written   in   the   alternative  form 

([i]  +  :3]  + [5] -[-]>„, 

whence,  following  Mr.  G.  F.  Hardy's  plan  of  expressing  the  sum 
of  a  given  number  of  values  in  terms  of  the  middle  value  and  its 
central  second  differences,  we  have — 

[S]=Su0  +  b0 

[5]  =5u0+ob0 

[1]  +  [3]  +  [5]=9k0  +  640 

[7]=7u+Ub0 

[l]  +  [3]  +  [5]-[7]=2«i-8A. 

assuming  3rd  differences  to  be  constant. 

[7][5]2  175/        48  +  24  +  24,  \      ,, 

e       350     V°=  350  VM° + 24 V  =  "  ^"° +     ^  °n 

the  same  assumption,  it  is  clear  that  the  employment  of  these 
operations  will  produce  a  formula  which  graduates  correctly  as 
far  as  third  differences. 

It   will   be  found  that  the  actual  second  differences,  which. 
deducted  from   2u0  make   up   the  series   summed,   are 

{b_.2  +  2b_i  +  2b()  +  2b1-rb.2\, 

the  assumption  that  these  are  equivalent  to  8bfl  contributing 
towards  the  error  of  the  formula  in  the  fourth  and  higher  orders 
of  differences. 

The  resulting  formula  may  be  written — 

u'0=  —■-  {60«0  +  57w±i  +  4ru±2  +  33«±3+  18«±4  +  6«±- 

O0\J 

—  2u±6  —  5w_T  —  5u  =  i  —  3;/=9  —  u±10] 
where  u±l  is  written  for  (w_]  +  w+1),  and  so  on. 
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The  working  process  is  apparent  from  the  way  in  which  the 
formula  is  arrived  at,  but  an  actual  example  of  this  is  shown  in  my 
former  paper  {J.I. A.,  xxxviii,  339).  I  may,  however,  explain  that 
in  applying  the  formula  on  the  present  occasion  I  have,  in  order 
to  ensure  accuracy,  deferred  division  by  350  until  completion  of 
all  the  summations. 

Table  1. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 

Unadjusted  Rates  of  Mortality,  and  Graduated  Rates  as  brought  out  by 

Sprague's  Graphic  Method  and  Spencers  21-term  formula. 


Age 

Unadjusted 

Sprague 

Spencer 

Age 

Unadjusted 

Sprague 

Spencer 

20 

•ooooo 

•0178 

01596 

60 

•02445 

•0219 

•02200 

1 

•ooooo 

•0176 

•01595 

1 

•01921 

•0232 

•02334 

2 

•ooooo 

•0173 

■01594 

2 

•02445 

•0249 

•02501 

3 

•ooooo 

•0169 

•01587 

3 

•02692 

•0270 

•02699 

4 

•ooooo 

•0162 

•01570 

4 

•02884 

•0294 

•02924 

25 

•03704 

•0151 

•01537 

65 

•03395 

•0321 

•03169 

6 

•03030 

•0143 

•01482 

6 

•03230 

•0350 

•03426 

7 

•01176 

•0135 

01406 

7 

•03933 

•0380 

•03697 

8 

•01010 

•0128 

•01313 

8 

•04306 

•0410 

03992 

9 

•02308 

■0121 

•01218 

9 

■04129 

•0440 

•04327 

30 

•01227 

•0116 

•01140 

70 

•04730 

•0470 

•04719 

1 

•ooooo 

•0110 

•01086 

1 

•04836 

•0500 

•05177 

2 

•00897 

•0105 

•01053 

2 

•05297 

•0560 

•05706 

3 

•01210 

•0103 

•01047 

3 

•06553 

•0630 

•06300 

4 

•01071 

•0103 

•01060 

4 

•07011 

•0700 

•06955 

35 

•01567 

•0106 

•01089 

75 

•08206 

•0770 

•07654 

6 

•01389 

•0109 

•01119 

6 

•08446 

•0840 

08393 

7 

•00721 

•0112 

•01150 

7 

•08832 

•0910 

•09160 

8 

•01268 

•0118 

•01174 

8 

•09905 

•0990 

•09977 

9 

•00350 

■0120 

•01198 

9 

•10816 

•1080 

•10851 

40 

•01991 

■0122 

•01212 

80 

11771 

•1180 

•11806 

1 

•01228 

•0121 

•01226 

1 

•13472 

•1290 

•12845 

2 

•01441 

•0119 

•01231 

2 

•13395 

•1400 

•14011 

3 

•00956 

•0116 

•01225 

3 

•15668 

•1520 

15294 

4 

•01094 

•0114 

•01198 

4 

•15495 

•1660 

•16707 

45 

•01358 

•0113 

•01162 

85 

•18826 

•1830 

•18216 

6 

•01483 

•0113 

•01129 

6 

•20047 

•2000 

•19832 

7 

•00824 

•0114 

•01120 

7 

•22447 

•2170 

•21506 

8 

•00795 

•0115 

■01139 

8 

•20629 

•2340 

•23246 

9 

•01328 

•0121 

•01193 

9 

•26396 

•2500 

•24968 

50 

•01019 

•0130 

•01278 

90 

•28120 

•2650 

•26641 

1 

•01550 

•0140 

•01382 

1 

•29412 

•2830 

•28240 

2 

•01611 

•0155 

•01494 

2 

•27170 

•3000 

•29760 

3 

•01753 

•0163 

•01605 

3 

•33333 

•3200 

•31416 

4 

•01772 

■0170 

•01707 

4 

•32231 

•3390 

•33444 

55 

•01548 

■0177 

•01795 

95 

•39744 

•3600 

•36103 

6 

•02022 

•0184 

•01871 

6 

•25532 

•3820 

•39676 

7 

01923 

•0191 

•01940 

7 

•52941 

•4100 

•44474 

8 

•01842 

•0199 

•02012 

8 

•56250 

•4390 

•50839 

9 

•02329 

•0208 

•02095 

9 

•57143 

•4660 

•59144 

100 

•ooooo 

•5000 

•69800 

... 

1 

•66667 

•5450 

•83256 

... 

2 

•ooooo 

•6050 

1-00000 
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Table  1  shows  the  unadjusted  rates  of  mortality  with  the 
corresponding  graduated  rates  according  to  Dr.  Sprague's  and 
the  new  graduations. 

In  deducing  the  rates  at  the  beginning  of  the  table  the 
observations  for  ages  19  to  26  were  grouped,  and  the  average 
ungraduated  rate  of  mortality  ('01587)  was  inserted  at  all  ages 
prior  to  27.  In  this  way,  as  Dr.  Sprague  says,  in  making  a 
similar,  though  not  identical,  grouping  in  adjusting  the  facts 
graphically,  "  we  roughly  assign  to  the  observations  at  each  age  a 
weight  proportional  to  the  observed  numbers  ",  and  it  is  possible  to 
utilize  the  formula  so  as  to  obtain  graduated  values  back  to  age  20. 
No  other  grouping  of  any  kind  was  made  except  above  age  90. 
Here,  in  order  to  ensure  smoothness  of  progression  in  the  rates, 
the  irregularities  observable  in  the  rough  facts  about  age  95  were 
lessened  by  the  adoption  of  an  average  rate  of  '35176  for  ages 
94  and  95,  and  of  -40206  for  ages  96  to  98.  Further,  I  transposed 
the  rate  of  mortality  at  age  101,  namely  '66667,  to  age  100, 
so  as  to  avoid  the  zero  rate  given  by  the  ungraduated  data 
at  the  latter  age.  After  these  trifling  adjustments  had  been 
made  the  formula  was  applied,  and  the  resulting  values  for 
ages  20  to  90  are  given  in  Table  1.  The  values  of  q  for 
ages  91  to  102  were  obtained  by  a  different  process,  which 
will  be  explained  later. 

We  may  now  proceed  to  compare  the  two  sets  of  results  as 
regards  (1)  smoothness,  and  (2)  fidelity  to  the  original  facts,  as 
evidenced  by  the  extent  to  which  the  graduated  rates  will 
reproduce  the  actual  mortality  when  multiplied  at  each  age  by 
the  number  exposed  to  risk.  The  smoothness  of  the  curve  may- 
be well  observed  by  examining  the  third  differences  of  qx,  and 
since  in  a  perfectly-graduated  table  these  differences  would  be 
quite  inappreciable  in  extent,  their  sum  over  a  given  section  of 
the  table  may  conveniently  be  looked  upon  as  a  measure  of 
smoothness  in  comparing  two  sets  of  graduated  rates.  Following 
Dr.  Sprague's  plan,  it  is  proposed  to  deal  with  the  table 
in  sections. 

Table  2  gives  for  both  the  graphic  and  the  new  graduations 
the  third  differences  of  q.r,  with  the  expected  and  actual  deaths  : 
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Table  2. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 
Third  Differences  of  qx  ;  and  divergences  of  Expected  from  Actual  Deaths. 

Ages  20-49. 


Age 

&?qx 

<105 

Actual 
Deaths 

Sprague 

Spencer 

Sprague 

Spencer 

Expected  | 
Deaths    | 

1 

Deviation 

Accumulated 
Deviation 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

20 

0 

-   6 

1 

1 

-20 

-    4 

2 

-10 

-   6 

-      2-1 

2-1 

2-1 

2-1 

21 

21 

3 

70 

-   6 

4 

-30 

1 

25 

10 

4 

2 

•8 

-1-2 

•9 

•8 

-1-2 

•9 

6 

-10 

15 

2 

1-0 

-10 

-    -1 

10 

-10 

-    1 

7 

20 

19 

1 

1-2 

•2 

•1 

1-2 

•2 

1 

8 

-30 

7 

1 

1-3 

•3 

•4 

1-3 

•3 

•4 

9 

20 

-   3 

3 

1-6 

-1-4 

-ro 

16 

-1-4 

-1-0 

30 

20 

6 

2 

1-9 

-    -1 

-i-i 

1-9 

-    -1 

-1-1 

1 

-10 

-   8 

2-2 

22 

i-i 

21 

21 

1-0 

2 

10 

-    3 

2 

2-4 

•4 

1-5 

23 

•3 

1-3 

3 

-30 

-15 

3 

25 

-     5 

1-0 

26 

-    -4 

■9 

4 

0 

0 

3 

2-9 

-    -1 

•9 

30 

0 

•9 

35 

30 

-   8 

5 

3-4 

-1-6 

-  -7 

3-5 

-1-5 

-   -6 

6 

-70 

7 

5 

39 

-11 

-1-8 

4-0 

-1-0 

-1-6 

7 

40 

-10 

3 

4-7 

1-7 

-   -1 

4-8 

1-8 

•2 

8 

-30 

10 

6 

5*5 

—   -5 

-   -6 

56 

-    -4 

-    2 

9 

20 

-   9 

2 

68 

48 

4-2 

68 

48 

46 

40 

0 

-   2 

13 

7-9 

-51 

-   -9 

7-9 

-5-1 

—   -5 

1 

20 

-10 

9 

8-9 

-     1 

-1-0 

90 

0 

—   -5 

2 

0 

12 

12 

98 

-22 

-3-2 

10-3 

-1-7 

-2-2 

3 

0 

12 

9 

109 

1-9 

-1-3 

11-5 

2-5 

■3 

4 

0 

21 

12 

12-5 

•5 

-   -8 

13-1 

1-1 

1-4 

45 

-10 

4 

17 

14-2 

-2-8 

-36 

14-5 

-2-5 

-11 

6 

50 

7 

21 

160 

-50 

-8-6 

160 

-5-0 

-fi-1 

7 

-20 

-   4 

13 

18-0 

5  0 

-36 

177 

47 

-1-4 

8 

-20 

-12 

14 

20-3 

63 

2-7 

201 

6-1 

47 

9 

40 

-11 

26 

23-7 

-23 

•4 

23*4 

-2-6 

2-1 

Totals 

±•00640 

±•00242 

186 

1864 

±50-4 

±437 

188-1 

±49-9 

±37-3 

In  arriving  at  the  third  differences  of  the  new  rates  I  have 
taken  the  values  of  qx  as  graduated,  to  five  decimal  places. 
Dr.  Sprague  gives  his  values  to  four  decimal  places  only,  and  it 
might  suggest  itself  to  some  that  in  order  to  afford  a  proper 
comparison  the  new  rates  should  be  cut  down  to  four  places. 
The  adoption  of  this  plan  would,  however,  deprive  one  to  some 
extent  of  the  greater  smoothness  which  the  extra  figure  renders 
possible.  In  applying  a  summation  formula,  there  is  no  difficulty 
in  obtaining  results  to  five  decimal  places,  but,  on  the  other 
hand,  one  of  the   objections  to  the   graphic  method  lies  in  the 
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difficulty  experienced  in  reading  off  accurately,  from  the 
graduated  curve,  values  to  even  three  significant  figures  ;  and  if 
an  attempt  were  made  to  work  out  the  results  to  another  decimal 
place  the  labour  would  be  enormously  increased,  if  not  indeed 
prohibitive.  I  accordingly  have  no  hesitation  in  adopting  the 
plan  indicated  above. 

There  can,  I  think,  be  no  doubt  that  over  this  section  of  the 
table,  where  the  data  are  least  numerous,  and  where  therefore 
the  summation  method  is  commonly  supposed  to  lead  to  the 
least  satisfactory  results,  the  new  rates  are  distinctly  smoother 
than  Dr.  Sprague's.  This  fact  is  well  brought  out  in  examining 
the  third  differences  of  qx.  There  are  19  changes  of  sign  in 
Dr.  Sprague's  values,  as  compared  with  10  in  mine,  the  former 
showing  18  instances  where  the  difference  is  "00020  and  upwards, 
as  against  1  only  in  mine ;  while  the  sums  of  the  differences, 
irrespective  of  sign,  vary  considerably,  the  value  according  to  the 
new  method  being  only  about  40  per-cent  of  that  shown  by  Dr. 
Sprague's  figures. 

As  regards  the  expected  deaths,  the  graphic  rates  bring  out  a 
closer  result  in  the  aggregate.  A  final  conclusion  as  to  the 
closeness  of  the  graduated  rates  to  the  rough  facts  cannot, 
however,  be  arrived  at  by  looking  at  this  feature  over  a  section  of 
the  table,  as  a  comparison  of  this  nature  might  be  materially 
affected  by  including  another  age  or  two  in  the  group  under 
examination.  The  closeness  of  the  correspondence  between  the 
graduated  and  ungraduated  rates  is,  I  think,  best  seen  by 
comparing  the  magnitude  of  the  deviations  and  accumulated 
deviations  irrespective  of  sign,  and  if  this  point  of  view  be  adopted 
it  will  be  seen  that  up  to  age  49  the  new  rates  show  somewhat 
better  results  than  those  according  to  the  graphic  method. 

A  few  words  may  be  said  as  to  the  general  characteristics  of 
this  section  of  the  curve.  The  method  of  graduation  adopted  at 
the  beginning  of  the  table  has  the  effect  in  each  case  of  starting 
the  curve  with  a  high  value.  Dr.  Sprague's  curve  shows  a 
minimum  at  ages  33-34,  a  maximum  at  age  40,  and  a  second 
minimum  at  ages  45-46.  My  curve  has  the  same  general 
features,  though  the  maximum  and  second  minimum  points  occur 
later,  namely,  at  ages  42  and  47  respectively. 

It  may  be  remembered  that  before  graduating  the  data 
graphically  Dr.  Sprague  made  two  preliminary  sets  of  groupings 
of  the  observations  for  ages  19-51,  with  regard  to  which  he 
remarked,  "  The   laws    indicated    by   these   two    groupings   are 
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"  essentially  different,  and  we  have  to  consider  which  of  them  is 
"  to  be  preferred.  According  to  the  former  of  them  the  rate 
"  of  mortality  must  be  considered  as  approximately  constant 
"  from  ages  19-49.  .  .  .  According  to  the  latter,  the  rate  of 
"  mortality  is  considerable  at  the  youngest  ages,  falls  to  a 
"  minimum  between  the  ages  of  30  and  35,  and  thereafter 
"  continually  increases.  ...  If  we  had  no  further 
"  information  beyond  what  is  contained  in  the  table,  it  would  be 
"  difficult  to  say  which  of  the  two  groupings  should  be  preferred, 
"  and  the  safer  plan  would  be  to  take  the  former  and  make  the  rate 
"  of  mortality  approximately  constant  from  19  up  to  49"  {J. I. A., 
xxvi,  pp.  87, 88).  In  his  recent  paper  Mr.  King  quoted  the  above 
sentences  from  Dr.  Sprague  in  commenting  on  one  of  the 
drawbacks  attending  the  application  of  the  graphic  method,  namely, 
the  difficulty  of  determining  the  law  followed  by  the  rough  data, 
owing  to  the  fact  that  an  alteration  in  the  groupings  often  leads 
to  quite  different  conclusions.  Mr.  King's  criticism  is,  I  think, 
quite  pertinent,  but  I  wish  to  call  attention  to  one  point  arising 
from  it  on  which,  in  this  particular  case,  misapprehension  is 
likely  to  occur.  Mr.  King  says  that  Dr.  Sprague  eventually 
discarded  the  first  grouping,  "  and  adopted  the  second,  which 
"  presented  a  high  rate  of  mortality  at  the  commencement,  a 
"  minimum  between  ages  30  and  35,  and  thereafter  an 
"  uninterrupted  increase,  and  his  reason  for  doing  so  was  that  he 
"  found  in  other  statistics  an  indication  of  the  same  minimum. 
"  Now  Dr.  Sprague  himself  showed  that  if  the  series  with 
"  which  he  was  dealing  be  graduated  by  Woolhouse's  formula, 
"  or  by  another  of  the  summation  formulas,  the  minimum 
"  between  ages  30  and  35  is  clearly  brought  out,  as  also 
"  a  second  well-marked  minimum  between  ages  45  and  50, 
"  which  is  not  disclosed  by  any  of  Dr.  Sprague's  groupings  7> 
(vol.  xli,  pp.  72  and  73).  To  this,  Dr.  Sprague  replied  (vol.  xli, 
p.  94)  :  "  Mr.  King  says  with  regard  to  the  figures  given  by  me 
"  that  the  graduations  by  the  summation  formulas  used  by 
"  Mr.  Higham  bring  out  not  only  the  minimum  mortality 
"  between  ages  30  and  35,  but  also  a  second  well-marked 
"  minimum  between  ages  45  and  50,  which  is  not  disclosed  by 
"  any  of  my  groupings.  I  cannot  allow  this  to  pass  without 
"  notice,  but  all  that  can  be  said  is  that  in  my  opinion  the  latter 
"  minimum  is  not  well  marked,  but  is  one  of  the  minor 
"  irregularities  which  it  is  the  business  of  a  good  graduation  to 
"  eliminate."     It  is  quite  true  that  the  grouping  provisionally 
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adopted  by  Dr.  Sprague  shows  an  uninterrupted  increase  in  the 
rate  of  mortality  after  age  35.  It  might,  however,  not  unnaturally 
be  assumed,  especially  in  view  of  Dr.  Sprague's  reply,  that  no 
place  had  been  found  for  the  second  minimum  in  the  finally- 
graduated  graphic  curve,  but  as  a  matter  of  fact  this  feature 
has  been  retained,  as  will  be  seen  by  referring  to  Table  1. 
Dr.  Sprague's  reasons  for  retaining  the  second  minimum  are 
set  out  on  pages  104  and  105  of  his  paper,  and  the  form  of 
curve  finally  adopted  is  shown  in  his  Diagram  8. 

The  new  rates  bring  out  the  second  minimum  prominently, 
and,  it  is  also  noticeable  that  the  serrated  line  between  ages 
32  and  43  brought  out  by  Woolhouse's  formula,  which 
Dr.  Sprague  had  criticized,  is  entirely  got  rid  of  in  the  new 
adjustment,  being  replaced  by  a  smoothly  progressing  curve. 
The  graphic  curve  at  this  point  will  not  bear  very  minute 
examination  (see  the  differences  in  Table  2). 


Table  3. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 
Third  Differences  of  qx  ;  and  divergences  of  Expected  from  Actual  Deaths. 

Ages  50-69. 


Age 
(x) 

A3q-c 

X105 

Actual 
Deaths 

Sprague 

Spencer 

Sprague 

Spencer 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

50 

-120 

-9 

22 

281 

61 

61 

276 

56 

5-6 

1 

60 

-8 

37 

334 

-  3-6 

2-5 

33-0 

-   4-0 

1-6 

2 

10 

-5 

43 

41*4 

-   1-6 

•9 

39-9 

-   31 

-   1-5 

3 

0 

2 

51 

47.4 

-   3-6 

-  2-7 

46-7 

-  4-3 

-   5-8 

4 

0 

5 

59 

56-6 

-  2-4 

-  51 

56-8 

-   2-2 

-  8-0 

55 

10 

10 

57 

652 

8-2 

31 

66-1 

91 

1-1 

6 

0 

8 

83 

75-5 

-  7-5 

-   4-4 

76-8 

-  6-2 

-   5-1 

7 

10 

11 

86 

85-4 

-     -6 

-   5-0 

86-8 

•8 

-  4-3 

8 

0 

7 

90 

972 

7-2 

2-2 

983 

8-3 

4-0 

9 

20 

4 

123 

109-8 

-13-2 

-11-0 

110-6 

-12-4 

-   8-4 

60 

0 

-2 

138 

123-6 

-14-4 

-25-4 

124-2 

-13-8 

-222 

1 

-   10 

-4 

116 

140-1 

24-1 

-  1-3 

140-9 

24-9 

2-7 

2 

0 

-7 

157 

159-9 

2-9 

1-6 

1606 

36 

6-3 

3 

-    10 

-8 

182 

182-6 

•6 

22 

182-5 

•5 

6-8 

4 

-    10 

2 

209 

2131 

4-1 

63 

211-9 

2-9 

9-7 

65 

-   10 

10 

258 

243-9 

-14-1 

-  7-8 

240-8 

-17-2 

-  75 

6 

0 

16 

254 

275-2 

21-2 

13-4 

269-4 

15-4 

7-9 

7 

0 

17 

317 

306-3 

-10-7 

27 

298-0 

-19-0 

-111 

8 

0 

9 

353 

336-1 

-16-9 

-14-2 

3272 

-25-8 

-36-9 

9 

300 

5 

343 

365-5 

22-5 

+   8-3 

3594 

16-4 

-205 

Totals 

±•00570 

±•00149 

2,978 

29863 

±185-5 

±126-2 

2957-5 

±1955 

±177-0 
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We  now  proceed  to  the  next  section  of  the  table.  Table  3 
deals  with  ages  50  to  69,  giving,  as  before,  the  third  differences  of 
qx  and  the  expected  and  actual  deaths. 

Here,  as  before,  I  venture  to  think  that  the  new  rates  are 
smoother  than  those  of  Dr.  Sprague,  notwithstanding  the  fact 
that  his  rates  for  ages  53  to  57  form  a  straight  line,  as  also 
do  the  values  for  ages  66  to  71.  A  noticeable  feature  of  the 
graphic  rates  is  the  pronounced  irregularity  which  is  caused 
by  the  values  for  ages  50  to  53.  This  abrupt  break  in  the  curve 
was  probably  left  in  accidentally,  and  may  easily  be  dispensed 
with  without  unduly  departing  from  the  facts.  The  new  rates  show 
no  such  irregularity,  and  over  this  section  the  differences  progress 
much  more  evenly  than  those  shown  by  the  graphic  method. 

Turning  now  to  the  comparison  of  expected  and  actual  deaths, 
it  will  be  seen  that  on  the  whole  the  graphic  rates  reproduce  the 
actual  deaths  somewhat  more  closely  than  the  new  rates.  Up  to 
about  age  61  there  is  nothing  to  choose  between  the  two,  but 
after  that  age,  and  especially  above  age  66,  the  advantage  is 
slightly  on  the  side  of  the  graphic  rates.  The  greater  closeness  of 
Dr.  Sprague's  values  to  the  unadjusted  rates  above  age  66  is 
probably  due  to  the  fact  that  the  graphic  rates  increase  by 
first  differences,  instead  of  exhibiting  a  positive  second  difference, 
which  I  venture  to  think  is  warranted  by  the  observations,  and 
which  is  to  be  found  in  other  similar  standard  tables  at  the  same 
period  of  life.  This  holding-back  of  the  increase  in  the  graphic 
rates,  which  even  Woolhouse's,  the  least  powerful  of  the  better- 
known  formulas,  avoids,  gives  rise  to  another  abrupt  break  in  the 
smoothness  of  the  graphic  curve  at  about  age  70,  to  which  I  will 
refer  in  dealing  with  the  next  section. 

Table  4  deals  with  the  graduated  data  for  ages  70  to  90. 
The  third  differences  of  the  new  values  proceed  smoothly  up 
to  about  age  80,  though  they  are  less  regular  afterwards  owing 
to  greater  fluctuations  in  the  unadjusted  rates  above  age  90, 
caused  on  the  one  hand  by  rapid  diminution  in  the  number 
under  observation,  and  on  the  other  by  the  increase  in  the  rates 
themselves.  The  magnitude  of  the  differences  is,  however,  quite 
small,  and  their  sum  is  appreciably  less  than  that  of  the 
corresponding  differences  of  the  graphic  values,  notwithstanding 
the  presence  of  nine  zero  values  in  the  latter.  There  is  no  change 
of  sign  in  the  second  differences  of  my  rates  until  age  87  is 
reached,  and  these  progress  steadily  and  avoid  the  jumps  shown 
at  various  points  by  the  corresponding  graphic  differences. 
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Table  4. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 
Third  Differences  of  qx ;  and  divergences  of  Expected  from  Actual  Deaths. 

Ages  70-90. 


Age 

A5qx 

xlO3 

Actual 

Spraoue 

Spencer 

70 

Sprague 

Spencer 

Deaths 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

-200 

-   6 

396 

3935 

-    25 

-    2-5 

395-1 

-      -9 

-     -9 

1 

-100 

-   4 

401 

4146 

13-6 

111 

429-3 

283 

27-4 

2 

0 

-17 

432 

456*7 

24-7 

35  8 

465-4 

33-4 

60-8 

3 

0 

-   4 

518 

498-0 

-200 

15-8 

498-0 

-20-0 

40-8 

4 

0 

-12 

532 

531-1 

-     -9 

14-9 

527-8 

-   4-2 

36-6 

75 

100 

22 

592 

555'5 

-36-5 

-21-6 

5522 

-39-8 

-   3-2 

6 

0 

7 

567 

563-9 

-    31 

-24-7 

563-4 

-   36 

-  6-8 

7 

0 

24 

548 

564-7 

16-7 

-    80 

56S-4 

20-4 

13-6 

8 

0 

3 

565 

564-7 

-      -3 

-   8-3 

569-1 

4-1 

177 

9 

-100 

43 

562 

561-1 

-       9 

-   9-2 

563-8 

1-8 

19-5 

80 

100 

-10 

549 

5  50-  4 

1-4 

-   7-8 

550-6 

1-6 

21-1 

1 

100 

13 

558 

5343 

-23-7 

-31-5 

5320 

-260 

-   4-9 

2 

100 

-34 

479 

500-6 

21-6 

-  9-9 

5010 

22  0 

17-1 

3 

-300 

11 

481 

4666 

-14-4 

-24-3 

469-5 

-11-5 

5-6 

4 

0 

-49 

399 

4275 

28-5 

42 

430-2 

31-2 

36-8 

85 

0 

8 

404 

392-7 

-11-3 

-    74 

390-9 

-13-1 

23-7 

6 

-100 

-84 

342 

341-2 

-     -8 

-   7-9 

3383 

-   37 

20-0 

7 

0 

-31 

299 

289-0 

-100 

-17-9 

286-5 

-12-5 

7-5 

8 

400 

-25 

210 

238-2 

28-2 

10-3 

236-6 

266 

341 

9 

-400 

—    5 

208 

197-0 

-u-o 

-     -7 

196-8 

-11-2 

22-9 

90 

400 

215 

160 

150-7 

-   93 

-100 

1516 

-   8-4 

145 

Totals 

±•01200 

±•00382 

9,202 

9,192-0 

±279-4 

±2835 

92165 

±3243 

±435-5 

to  ag 

e  87 

Dr.  Sprague's  reliance  in  the  present  instance  upon  values  of 
qx  to  two  or  three  significant  figures,  a  course  necessitated 
perhaps  by  the  difficulty  of  drawing  the  curve  and  reading  off 
the  graduated  values  satisfactorily,  may  be  referred  to  at  this 
point.  It  will  be  seen  that  his  rates  for  ages  66  to  78  are 
given  to  two  significant  figures  only.  "While,  in  its  effect  on 
monetary  values,  this  plan  is  perhaps  not  open  to  objection,  I 
may  point  out  that  a  variation  in  qx  of  -0005  would  account  for 
a  difference  of  about  4  in  the  expected  deaths  at  most  of  these 
ages,  and  I  venture  to  think  that  the  extent  of  the  observations 
in  the  table  under  notice  demands  another  decimal  place  at 
least,  especially  as,  from  another  point  of  view,  it  is  desirable 
to  avoid  the  break  in  the  flow  of  the  curve  which  is  caused  by  a 
change  in  the  first  difference  of  qx.  The  following  comparison 
of  the    rates    of   mortality   for    ages   69   to    73   enables    me  to 
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throw  into  relief  the  break  in  Dr.  Sprague's  curve,  to  which 
I  have  already  referred,  at  ages  71-72,  and  to  show  the 
effect  of  the  cutting-down  process  on  the  magnitude  of  the  third 
differences.  To  facilitate  comparison  the  0°f  rates  for  the  same 
ages  are  also  shown. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 


Age 

Sprague 

8PENCER 

qx 

A 

A2 

A3 

Sx 

A 

A2 

A3 

69 
70 
71 

72 
73 

04400 
4700 
5000 
5600 
6300 

•00300 
300 
600 
700 

•ooooo 

300 
100 

+  -00300 
-•00200 

04327 
4719 
5177 
5706 
6300 

•00392 
458 
529 
594 

•00066 
71 
65 

+  -00005 
-  -00006 

Ofl/  Ultimate  Bates. 


Age 

1x 

A 

A" 

A3 

69 
70 
71 

72 
73 

•03991 
4358 
4773 
5226 
5731 

•00367 
415 
453 
505 

•00048 
38 
52 

-•00010 
+  -00014 

The  expected  deaths  brought  out  for  ages  70  to  90  by  the 
graphic  rates  are,  it  will  be  seen,  on  the  whole  closer  to  the 
observed  numbers  than  is  the  case  with  the  new  values.  The 
difference  is,  however,  not  great,  and  a  considerable  proportion 
of  this  arises  about  age  72,  being,  I  think,  due  to  the  greater 
smoothness  of  my  rates  at  that  point.  The  fact  that  the  sum  of 
the  accumulated  deviations  according  to  the  new  graduation  is 
relatively  large,  and  that  these  deviations  are  mostly  positive  in 
sign,  arises  from  the  circumstance  that  the  observations  have 
been  dealt  with  in  sections,  the  values  in  the  70-90  group  being 
immediately  preceded  by  a  negative  deviation  which,  had  it  been 
carried  forward,  would  have  materially  modified  the  figures. 

While,  as  already  explained,  my  values  of  qx  up  to  age  90 
are  those  resulting  from  the  application  of  the  formula,  a  different 
process  was  employed  in  deducing  the  graduated  values  of  qx 
for  ages  91  to  102.  In  his  valuable  contribution  to  the 
discussion  on   Mr.   King's   paper,   Mr.   Lidstone,  discussing  the 
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application  of  summation  formulas,  suggested  a  method  of 
dealing  with  the  observations  for  the  final  ages  based  on  the 
assumption  that  Makeham's  law  applies.  The  principal  objects 
in  view  being  to  form  a  satisfactory  junction  with  the  main 
curve,  and  to  reproduce  the  actual  deaths  as  closely  as  possible, 
Mr.  Lidstone  suggested  that  the  three  Makeham  constants 
A,  B,  and  c,  should  be  determined  from  three  equations  obtained 
by  making  (1)  the  graduated  term  at  the  junction  of  the  two 
curves  agree  by  the  summation  and  the  Makeham  method,  (2) 
the  differential  coefficient  or  the  flow  of  the  curve  at  that  point 
agree,  and  (3)  the  expected  deaths  for  the  final  section  coincide 
with  those  observed.  Mr.  Lidstone  did  not  state  which  function 
he  would  operate  upon,  nor  did  he  explain  by  Avhat  steps  he 
would  proceed  to  bring  the  expected  deaths  into  agreement  with 
the  actual.  In  dealing  with  the  present  table  I  have  adopted  the 
principle  of  Mr.  Lidstone's  suggested  method,  the  actual  process 
being  based  on  the  assumption  that  the  rate  of  mortality  might  be 
expressed  in  the  form 

qx  =  a  4  bx  +fi-2 -t-  dc* } 

c  being  assumed  to  be  known,  and,  in  this  case,  taken  as  log10_1  '04. 
The  necessary  four  equations  were  obtained  by  taking 

(1)  qy0  =  "26641,  as  found  by  using  the  formula. 

(2)  q9l=  -28240.       (This     value     was      determined      by 

prolonging  the  original  graduation  to  age  91.) 

(3)  §102  =  l-0,  and 

(4)  2E<jr,  the  expected  deaths  =  368"9,  i.e.,  3"9  more  than 

the  actual  deaths  for  this  section,  so  taken  in  order 
to  get  rid  of  the  aggregate  deviation  up  to  age  90 
inclusive. 

No  doubt  it  would  be  possible  to  terminate  the  curve  with 
equally  satisfactory  results  by  applying  Makeham's  law.  The 
method  adopted,  however,  has  the  merit  of  being  simple  and 
direct,  it  avoids  the  difficulty  of  finding  the  constant  c,  and 
brings  the  curve  to  a  termination  at  the  point  desired. 

The  plan  here  followed  of  transferring  to  the  final  section  the 
deviation  in  the  expected  deaths  brought  out  over  the  main  body 
of  the  table,  is  not  strictly  defensible  on  theoretical  grounds.  In 
the  particular  instance,  however,  the  deviation  is  so  small  that  no 
practical  objection  can  be  urged  against  the  course  adopted. 
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The  resulting  values  form  a  very  satisfactory  junction  with 

the  main  curve,  and,  I    think,  reflect    the    observed  facts  with 

considerable  fidelity.     Table  5  compares  the  values  for  the  final 
ages  with  those  given  by  Dr.  Sprague. 

Table  5. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 
Third  Differences  of  q% ;  and  divergences  of  Expected  from  Actual  Deaths. 

Ages  91-102. 


Age 
(*) 

Asqx  x  105 

Actual 
Deaths 

Sprague 

Spkncer 

Sprague 

Spencer 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

91 
2 
3 
4 

95 
6 
7 
8 
9 
100 
1 
2 

-400 
300 

-100 
500 

-500 

-300 
900 
400 
400 

236 
259 
283 
311 
342 
373 
411 
449 
488 

115 
72 
63 
39 
31 
12 
18 
9 
4 

*2 

110-7 

79-5 

60-5 

410 

28-1 

180 

139 

70 

3-3 

1-5 

1-6 

•6 

-4-3 
7-5 

-2-5 
2-0 

-29 
60 

-41 

-2-0 

-  -7 
1-5 

-  -4 
•6 

-  43 
32 

•7 
2-7 

-  -2 
5-8 
1-7 

-  3 
-1-0 

•5 
1 
•7 

110-4 

78-9 

59-4 

40-5 

28-2 

18-6 

151 

8-1 

4-1 

2-1 

25 

1-0 

-4-6 

69 
-36 

1-5 
-2-8 

66 

-2-9 

-   -9 

1 

21 
•5 

10 

-4-6 

2-3 

-1-3 

•2 

-26 

4-0 

1-1 

•2 

•3 

2-4 

29 

3-9 

±•03800 

+  •03152 

365 

3657 

±34-5 

±21-2 

368-9 

±33-5 

±25-8 

The  expected  and  actual  deaths  in  respect  of  the  whole  table 
are  summarized  in  Table  6,  which  shows  clearly  how  little 
difference  there  is  between  the  two  tables  as  regards  closeness  of 
the  graduated  to  the  ungraduated  facts. 

To  sum  up,  I  have,  I  submit,  shown  that  throughout  the  table 
the  new  graduation  is  appreciably  smoother  than  Dr.  SpragueV 
In  this  connection  it  will  be  remembered  that  neither  Dr.  Sprague 
nor  Mr.  Woolhouse  regarded  the  values  resulting  from  the 
application  of  their  processes  as  unalterable,  but  considered  it  quite 
legitimate  to  amend  them  if  such  a  course  were  found  necessary. 
For  example,  Mr.  Woolhouse  says,  "  It  is  possible,  however,  that 
"  at  one  or  two  exceptional  places  there  may  yet  remain  some  slight 
"  traces  of  irregularity,  but  they  are  sure  to  be  quite  isolated, 
"  and  so  trivial  as  to  be  readily  amended  by  mere  inspection  " 
(xxix,  239).  Again,  Dr.  Sprague  remarks,  "  It  is  right  that  I 
"  should  mention  that  a  slight  correction  has  been  applied  to  these 
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"  figures.  There  is  always  a  liability  to  error  in  estimating  tbe 
"  tenths  of  an  interval,  and  small  errors  may  also  arise  from 
"  inequalities  in  the  ruling  of  the  paper,  or  from  the  curve  being 
"  drawn  unsteadily.  In  order  to  remove  these  errors  I  difference 
"  the  quantities,  and  when  I  find  the  series  of  differences  presents 
"  irregularities  I  remove  these  by  inspection"  (xxvi,  98).  I  do  not 
in  the  least  object  to  the  process  of  "re-touching"  being  applied  if 
it  should  be  found  necessary  in  order  to  remove  irregularities,  or 
to  bring  the  values  into  closer  conformity  with  the  observed  facts, 
but  I  wish  to  lay  stress  on  the  fact  that  the  values  in  Table  1, 
brought  out  by  my  formula  for  ages  20  to  90,  are  given  precisely 
as  they  emerged  from  the  processes  of  summation,  not  a  single 
figure  having  been  altered. 

Table  6. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 

Comparison  of  Expected  and  Actual  Deaths.     Jfliole  Table. 


Spragu 

E 

Spencer 

Age 

Group 

Deaths 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

20-  30 

11 

99 

-    1-1 

-    1-1 

99 

-    1-1 

-    1-1 

31-  40 

42 

42  2 

•2 

-     -9 

42-6 

•6 

—        "0 

41-  45 

59 

56-3 

-   2-7 

-   3-6 

58-4 

-      -6 

-   1-1 

46-  50 

96 

106-1 

10-1 

65 

104-8 

8-8 

7-7 

51-  55 

247 

2440 

-   30 

35 

242-5 

-   45 

32 

56-  60 

520 

491-5 

-28-5 

-25-0 

496-7 

-233 

-20-1 

61-  65 

922 

9396 

176 

-   71 

936-7 

14-7 

-    54 

66-  70 

1,663 

1676-6 

136 

6-2 

1649-1 

-13-9 

-19-3 

71-  75 

2,475 

2455  9 

-191 

-12-9 

24727 

-   2-3 

-21-6 

76-  80 

2,791 

2804-8 

13-8 

•9 

28153 

243 

2-7 

81-  85 

2,321 

2321-7 

•7 

1-6 

2323-6 

2-6 

53 

86-  90 

1,219 

1216-1 

-   2-9 

-    1-3 

1209-8 

-   9-2 

-   3-9 

91-102 

365 

365-7 

"7 

-      -6 

3689 

39 

0 

Totals 

12,731 

12730-4 

12731-0 

The  closeness  of  the  expected  to  the  actual  deaths  in  my 
graduation  compares  favourably  with  Dr.  Sprague's  until  about 
age  65.  After  that  age  the  balance  of  advantage  is  somewhat  on 
the  side  of  the  graphic  rates,  owing  in  part  to  a  reason  already 
referred  to.  The  difference  is  very  slight,  however,  and  must  be 
regarded  as  remarkably  so  when  the  different  characteristics  of 
the  two  processes  are  considered.  The  great  advantage  of  methods 
of  summation  is  found  in  the  facility  with  which  they  may  be 
applied  without  calling  for  the  exercise  of  any  degree  of  skilled 
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labour,  and  in  tins  respect  the  method  contrasts  very  favourably 
with  the  various  processes  which  the  application  of  the  graphic 
method  involves — the  experimental  arrangements  of  the  data  in 
the  preliminary  groupings,  the  drawing  of  the  various  sections 
of  the  curve,  the  reading-off  of  the  graduated  values,  with  the 
rectification  and  careful  final  adjustment  of  the  values. 

I  do  not  suggest  that  my  graduated  table  is  the  best  that 
could  possibly  be  produced,  but  I  claim  to  have  established 
my  main  point,  namely,  that  the  21-term  formula  at  any  rate  is 
not  open  to  the  objection  that  Dr.  Sprague  has  urged  against 
some  others  on  the  ground  of  their  incapacity  to  yield  sufficiently 
smooth  results.  Presumably,  Dr.  Sprague  regards  his  table  as 
one  from  which  all  irregularities  which  ought  properly  to  be  got 
rid  of  have  been  removed,  and  if  this  be  conceded  it  is  impossible 
to  take  exception  in  this  respect  to  my  own  graduation,  having 
regard  not  only  to  the  general  similarity  in  shape  of  the  two 
curves,  but  also  to  the  fact  that  the  mechanical  graduation  passes 
with  greater  smoothness  through  those  points  where  changes  in 
the  curvature  take  place. 

Before  leaving  this  section  of  my  paper,  I  may  be  permitted 
to  express  the  view  that  the  utility  of  mechanical  methods 
of  graduation  has  not  yet  been  fully  recognized,  and  that 
their  possibilities  are  far  from  being  exhausted.  It  is  true 
that  graduation  by  summation  is  not  always  feasible,  and  in  some 
cases  even  when  the  method  can  be  satisfactorily  applied  it  may, 
in  order  to  subserve  practical  ends,  be  preferable  to  rely  upon 
some  alternative  method  of  graduation  based  on  the  assumption 
that  the  series  to  be  graduated  follows  some  mathematical 
law.  At  the  same  time,  if  the  facts  are  sufficiently  well 
distributed  to  admit  of  the  application  of  any  but  a  purely 
analytical  method  of  graduation,  a  suitable  summation  formula 
will,  with  rapidity  and  precision,  bring  to  light  the  smooth  curve 
representing  the  law  of  the  facts,  with  but  a  tithe  of  the  labour 
attending  the  application  of  the  graphic  method,  and  with  a 
fidelity  throughout  the  table  which  is  not  to  be  looked  for  when 
a  mathematical  law  of  mortality  is  assumed  to  prevail. 

It  has  recently  been  suggested  as  a  suitable  method  of 
procedure  in  adjusting  mortality  tables  such  as  that  dealt  with 
above,  that  a  preliminary  graduation  should  be  made  by  a 
summation  formula,  the  results  being  then  graduated  graphically 
in  order  to  obtain  greater  smoothness.  I  venture  to  suggest  that 
in  almost  every  case  in  which   a  preliminary  graduation   by  a 
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formula  of  comparatively  short  range,  such  as  AVoolhouse's, 
would  be  of  any  service  as  a  basis  for  a  graphic  adjustment,  the 
employment  in  the  first  instance  of  the  21-term  formula  would 
lead  to  much  more  satisfactory  results,  as  regards  smoothness, 
than  could  be  looked  for  if  a  graphic  process  were  applied,  and  that 
the  labour  which  would  be  entailed  by  a  second  graduation 
according  to  the  graphic  method  would  therefore  be  wholly 
unnecessary.  In  evidence  of  this  I  may  again  refer  to  the  results 
produced  in  the  Government  Female  Annuitants'  Table  up  to 
age  50  by  the  application  of  my  formula.  Here,  where  one 
would  have  least  expected  it,  in  view  of  the  violent  irregularities 
in  the  original  values,  order  has  been  evolved  out  of  chaos, 
a  result  which  will,  I  think,  surprise  not  only  those  who  regard 
the  graphic  method  as  possessing  a  monopoly  of  smoothing 
power,  but  others  who,  though  familiar  with  Woolhouse's  time- 
honoured  method  and  its  capabilities,  have  had  no  opportunity 
of  examining  the  work  which  may  be  performed  with  the  aid  of 
a  much  more  powerful  formula. 

II. 

Completion  of  the  Graduation  of  the  Osi  Table  by   the 

21-term   formula;    with  some  remarks  ox  graduation  by 

reference  to  a  standard  table. 

On  a  former  occasion  I  applied  my  21-term  formula  to 
graduate  qx  of  the  CP  Table,  and  the  adjusted  rates  up  to  age  79 
were  published  in  the  Journal  (vol.  xxxviii,  p.  342),  the  main 
object  I  then  had  in  view  being  to  compare  the  smoothness  of 
my  graduated  results  with  that  of  the  official  graduation.  The 
0M  Table  was  chosen  for  the  reason  that  it  afforded  an  instance 
of  a  table  in  the  graduation  of  which  the  cardinal  point  aimed  at 
was  to  fit  the  observations  with  a  curve  of  the  greatest  possible 
accuracy  and  smoothness,  the  graduator  not  being  fettered  with 
the  task  of  moulding  the  data  according  to  a  specified  pattern,  as 
is  the  case  when  Makeham's  formula  is  to  be  applied.  It  is 
obviously  not  to  be  expected  that  any  summation  formula  could, 
throughout  the  table,  yield  results  quite  as  satisfactory  as  regards 
smoothness  as  those  based  on  a  mathematical  formula  such  as 
jlakeham's ;  and  the  same  reason  that  induced  me  on  that 
occasion  to  avoid  selecting  as  a  standard  of  comparison  a 
Makeham  curve,  led  me,  as  I  then  pointed  out,  to  compare  the 
two  sets  of  values  of  ax  up  to  age  79  only,  since  at  that  point  the 
graduated  0M  Table  practically  merges  into  the  0M(5'. 
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In  his  recent  paper  Mr.  King  referred  appreciatively  to  my 
0H  graduation j  but  commented  on  the  fact  that  no  values  were 
given  beyond  age  79,  and  seemed  a  little  doubtful  whether  the 
formula  would  have  given  equally  satisfactory  results  had  the 
graduation  been  prolonged  to  the  end  of  life.  On  reading 
Mr.  King's  paper  I  had  welcomed  his  statement  that  "applied 
"  to  qx  ....  the  formula  would  probably  prove  sufficiently 
"  satisfactory  to  the  end  " ;  but  in  replying  on  the  discussion 
Mr.  King  seemed  to  modify  this  view,  though  I  cannot  resist  the 
feeling  that  he  was  thinking  of  a  graduation  not  of  qx,  which 
was  the  function  I  operated  upon,  but  of  the  /.,.  column,  to 
which  I  have  never  applied  my  formula  except  for  experimental 
purposes.  In  any  case,  I  think  it  may  be  well,  as  the  question 
has  been  touched  upon,  to  complete  the  0M  graduation,  and  I 
accordingly  give  in  Table  7  the  graduated  values  of  q  for  ages 
80  to  102.* 

Table  7. 

0M  Table.     Graduation  of  qx  by  Spencer's  214erm  formula. 

Ages  80-102. 


Age 

q* 

A?.r 

Age 

1x 

A  q  j. 

80 

•14008 

•01182 

92 

•31414 

•02086 

81 

•15190 

•01242 

93 

•33500 

•02423 

82 

•16432 

•0L269 

94 

•35923 

•03003 

83 

•17701 

•01272 

95 

•38926 

•03859 

84 

•18973 

•01283 

96 

•42785 

•05035 

85 

•20256 

•01320 

97 

•47820 

•06469 

86 

•21576 

•01386 

98 

•54289 

•08026 

87 

•22962 

•01469 

99 

•62315 

•09441 

88 

•24431 

•01575 

100 

•71756 

•10599 

89 

•26006 

•01694 

101 

•82355 

■17645 

90 

•27700 

•01806 

102 

1-00000 

91 

•29506 

•01908 

In  arriving  at  the  rates  for  the  concluding  ages  I  followed  a 
plan  similar  to  that  adopted  when  the  Manchester  Unity  Tables 
were  dealt  with,  hypothetical  values  of  qx,  consisting  of  the  series 
of  c,  c~,  c3,  to  c10,  where  c  =  log,0-1,039,  having  been  utilized  at 
ages  102  to  112  for  the  purpose  of  arriving  at  the  rates  of 
mortality  for  the  last  ten  ages.  The  adjusted  rates  progress  with 
considerable  smoothness,  and  if  the  facts  are  to  be  allowed  to 
speak  for  themselves,  I  do  not  think  that  any  material  improvement 
in  this  respect  could  be  hoped  for.  It  remains  to  be  seen  how 
far,  as  regards  fidelity  to  the  observed  values,  the  rates  fulfil  the 
requirements  of  a  good  graduation. 
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Table  8  shows  the  expected  and  actual  deaths,  with  the 
deviations,  not  only  for  the  particular  section,  but  also  in  respect 
of  the  remainder  of  the  table,  which  I  reproduce  from  my  former 
paper. 

Table  8. 

0M  Table.     Graduation  by  Spencers  21-term  formula. 

Comparison  of  Expected  and  Actual  Deaths. 

Whole  Table. 


Looking  for  a  moment  at  ages  80  and  upwards,  it  is 
noteworthy  that  the  deviation  of  —37  brought  out  over  this 
section  is  in  the  opposite  direction  to  that  shown  by  the  figures 
in  Mr.  King's  Table  3  (vol.  xli,  p.  76),  or,  in  other  words,  if  we 
applied  a  correction  on  the  lines  indicated  by  Mr.  King's  results, 
we  should  arrive  at  a  still  greater  deficiency  in  the  expected  deaths 
at  these  particular  ages.  On  the  whole,  however,  the  graduated 
table  very  accurately  represents  the  observations  at  the  old  ages, 
the  expected  deaths  above  age  74  being  23,166,  against  23,159 
actual,  while,  above  age  84,  the  corresponding  figures  are  3,650 
against  3,645.  I  must  therefore  take  exception  to  the  suggestion 
that,  applied  to  qx,  my  formula  does  not  produce  such  satisfactory 
results  at  old  ages  as  in  other  parts  of  the  table. 

Over  the  whole  table  we  notice  an  under-statement  of  the 
expected  deaths  of  42,  which,  on  a  total  of  over  140,000  deaths 
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— "03  per  cent — must  be  regarded  as  a  very  satisfactory  result. 
The  total  deviation  in  the  case  of  Mr.  Hardy's  graduated  table 
is  +  83,  which  arises  entirely  from  the  graduated  values  for  age 
90  and  upwards,  a  divergence  which  need  not  occasion  surprise 
when  it  is  borne  in  mind  that  no  use  was  made  of  the  rough 
facts  for  these  particular  ages  in  deducing  the  graduated  table. 
The  deviations  at  ages  90  to  10:2  in  Table  8  is  +8  only,  and, 
while  very  little  weight  need  be  attached  to  the  circumstance, 
there  can  be  no  doubt  that  my  graduated  values  at  these  ages  fit 
the  observed  data  much  more  closely  than  do  the  official  values. 

Notwithstanding  the  smallness  of  the  divergence  between 
actual  and  expected  deaths,  as  shown  in  Table  8,  and  its 
unimportance  from  a  practical  point  of  view — I  estimate  roughly 
that  it  would  only  slightly  affect  the  third  decimal  place  of  the 
annuity-values  at  certain  ages — it  is  clear  that  it  does  for  the 
most  part  arise  from  the  theoretical  error  of  the  formula,  and, 
had  I  originally  contemplated  the  publication  of  the  whole  table, 
I  should  have  applied  the  principle  of  making  a  final  adjustment 
so  as  to  get  rid  of  the  deviation  brought  out,  as  I  think  that,  in 
general,  such  a  correction  ought  to  be  made.  A  simple  and 
sufficiently  accurate  way  of  giving  effect  to  this  final  rectification, 
and  one,  moreover,  that  would  not  in  any  way  have  affected  the 
smoothness  of  the  curve,  would  have  been  to  increase  each  value 

42 

of  q  by  the  constant  quantity  ^nrr  which  works  out  in  the  present 

case  at  about  a  unit  in  the  fifth  decimal  place  of  q. 

It  may  in  some  cases  be  desired  to  trace  more  accurately  to 
its  source  any  deviation  resulting  from  the  application  of  a  given 
formula,  and  in  this  event  the  method  of  graduation  by  reference 
to  a  standard  table  which  Mr.  Lidstone  has  suggested,  will, 
I  think,  often  be  found  of  great  value,  its  efficacy  being,  of 
course,  greatest  when  it  is  possible  to  select  as  a  standard  a 
perfectly  smooth  table  exhibiting  similar  characteristics  to  those 
shown  by  the  data  under  examination.  We  have  in  the  graduated 
0M  "  Table  an  obvious  and  a  very  suitable  standard  by  which  to 
test  the  0M  graduation,  and  I  have  employed  this,  in  applying 
Mr.  Lidstone's  method,  with  the  view  of  discovering  the  situation 
of  the  deviation  resulting  from  my  graduation  of  the  0M  Table. 
It  will  be  remembered  that  Mr.  Lidstone  suggested  that  the 
differences  between  the  unadjusted  values  and  the  corresponding 
values  of  the  standard  table  should  be  graduated,  the  resulting 
quantities   being  added  to   the  standard   values.      Since,  as  will 
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be  seen  from  Mr.  King's  tables,  the  corrective  quantities  we 
are  dealing  with  will,  in  the  case  of  most  formulas,  when 
the  function  q  is  graduated,  be  extremely  small,  affecting  the 
fifth  decimal  place  of  q  at  a  small  number  of  ages  only,  it 
will  usually  be  desirable  in  following  out  this  method  to  see  that 
the  standard  values  are  accurately  calculated  to,  at  any  rate, 
live  decimal  places.  In  the  present  instance,  the  graduation  of 
q  having  already  been  completed  directly  in  the  usual  way, 
another  method  of  procedure  was  decided  upon.  The  0M  "  values 
of  q,  accurately  deduced  from  the  values  of  colog  p  given 
in  the  "Account  of  Principles  and  Methods"  (p.  153),  were 
re-graduated  by  my  formula,  and  the  deviations  of  the 
re-graduated  from  the  original  values  were  tabulated.  As  the 
effect  of  graduation  by  reference  to  a  given  standard  table  will, 
provided  the  same  formula  be  employed,  be  to  produce  precisely 
the  same  series  of  corrective  quantities  in  the  case  of  every 
ungraduated  table,  it  is  clearly  possible  to  tabulate  these 
quantities  once  and  for  all,  and  so  obtain  the  means  of  rectifying 
any  graduation  that  may  have  been  performed  in  the  usual 
way  by  operating  on  qx.  This  alternative  process  will  lead  to- 
results  identical  with  those  which  would  be  reached  by  proceeding 
in  the  manner  explained  by  Mr.  Lidstone,  as  will  be  seen  from 
the  following  very  simple  demonstration,  which  may  be  helpful 
to  those  students  who  do  not  find  the  proposition  obvious  at  first 
sight. 

If  u  be  the  ungraduated  value,  and  v.s  the  standard  value  at 
any  age  ;  u  and  us'  the  corresponding  graduated  values,  and  u1'  the 
corrected  value,  the  series  to  be  graduated  on  the  lines  suggested 
by  Mr.  Lidstone,  will  consist  of  values  of  u  —  us,  the  difference 
between  the  unadjusted  and  standard  values.  The  graduated 
difference  will,  of  course,  be  u'—u*'}  and  we  shall  have — 

ur  =  us+  (u'—u8') 
=  u'  +  (us  —  us')} 

which  is  in  the  form  indicated  by  the  alternative  method  of 
correction,  the  quantity  its— us'  being  quite  independent  of  the 
unadjusted  table  which  is  the  subject  of  graduation. 

As  the  21-term  formula  is,  I  believe,  the  most  powerful 
hitherto  employed  in  practice,  and  as  it  may  sometimes  be 
desired,  not  only  to  take  advantage  of  the  greater  smoothness  to 
which  it  leads,  but  at  the  same  time  to  get  rid  as  far  as 
practicable  of  the  minute  error  which  it  generally  involves,  I  show 
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in  Table  9,  for  ages  20  to  80,  the  amount  by  which  the  adjusted 
values  of  q,  as  ordinarily  obtained,  should  be  increased  when  the 
0M  Table  is  taken  as  a  standard,  in  order  to  give  effect  to  the 
principle  of  Mr.  Lidstone's  method. 

Table  9. 

Graduation  by  reference  to  the  0M(j)  Table. 

Corrections  to  he  applied  to  qx  when  graduated  by  Spencers  21-term 
formula  :  being  the  differences  between  the  0M(,)  Values  of  qx  based 
on  the  Makeham  constants,  and  those  arrived  at  by  graduating  th< 
Makeham  values  by  the  21-term  formula. 


Age 

Correction 

Age 

Correction 

Age 

Correction 

20 

+ -000CX31 

■40 

+  -000004 

60 

+  -000016 

1 

L 

1 

4 

1 

17 

2 

1 

2 

5 

2 

18 

3 

1 

3 

5 

3 

19 

4 

1 

4 

6 

4 

20 

25 

1 

45 

6 

65 

21 

6 

1 

6 

6 

6 

23 

7 

1 

7 

7 

7 

24 

8 

2 

8 

7 

8 

25 

9 

2 

9 

7 

9 

26 

30 

2 

50 

8 

70 

27 

1 

2 

1 

9 

1 

29 

2 

2 

2 

9 

2 

29 

3 

2 

3 

•000010 

3 

28 

4 

2 

•i 

11 

4 

28 

35 

2 

55 

11 

75 

26 

6 

2 

6 

12 

6 

24 

7 

2 

7 

13 

7 

21 

8 

3 

8 

14 

8 

18 

9 

3 

9 

15 

9 
SO 

13 

7 

The  values  are  seen  to  be  exceedingly  small,  the  correction 
only  slightly  affecting  the  fifth  decimal  place  of  q  from  about 
age  50  upwards.  It  is  not  worth  while  to  alter  the  0M  values  of 
q  given  above  and  in  my  former  paper,  but  by  multiplying  each 
of  the  quantities  in  Table  9  by  the  appropriate  "  Exposed  to 
Risk  ",  we  are  able  to  trace  the  effect  of  the  final  adjustment  on 
the  expected  deaths.  The  quantities  referred  to  will  be  found  to 
account  for  an  increase  of  58  deaths,  so  that  the  deficiency  of  42 
formerly  observed  is  replaced  by  an  excess  of  16  deaths,  about 
•01  per-cent  only  of  the  number  actually  recorded.  Had  the 
corrections  been  worked  out  above  age  81  we  should,  as  clearly 
shown  in  Mr.  King's  paper,  have  arrived  at  a  series  of  deductive 
quantities,  increasing  numerically  to  the  end  of  life.     I  have  not, 
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however,  thought  it  practically  useful  to  tabulate  these,  for  two 
reasons.  In  the  first  place,  having  regard  to  the  relatively  small 
numbers  exposed  to  risk  at  the  concluding  ages  in  most  tables,  it 
is  clear  that  the  corrections  above  age  81  would  have  little  or  no 
effect  on  the  expected  deaths — in  a  large  table  like  the  0M  they 
would  have  accounted  for  less  than  2  deaths — and,  secondly, 
it  is  not  clear  that  the  Makeham  hypothesis  faithfully 
represents  the  mortalitv  at  the  final  ages  in  most  published  tables, 
and  if  it  does  not  these  corrections  will  not  necessarily  be 
applicable.  The  assumption  that  Makeham's  law  holds  at 
extreme  old  ages  is,  of  course,  amply  justified  by  the  undoubted 
practical  advantages  to  which  it  leads,  but  regarded  as  a  piece  of 
graduation  pure  and  simple  it  can  in  my  view  rarely  be 
said  that  at  these  ages  a  Makeham  curve  represents  the 
observed  facts  with  very  great  fidelity.  It  is  earlier  in  the 
table — say  from  age  40  to  75 — that  Makeham' s  law  is,  as  a  rule, 
most  closely  followed,  and  it  is  here  that,  owing  to  the  distribution 
of  the  "Exposed  to  Risk''',  the  very  slight  deviation  in  the  expected 
deaths  to  which  most  summation  formulas  give  rise  when  applied 
to  qx  will  usually  be  situated. 

Another  method  of  correcting  the  values  resulting  from  the 
first  graduation  would  be  to  apply  the  formula  a  second  time, 
afterwards  adding  to  each  value  in  the  first  graduated  series 
the  difference  between  that  quantity  and  the  corresponding  value 
in  the  second  series.  In  the  expression  given  above,  u'  would 
take  the  place  of  us  as  the  standard,  us'  would  become  u" ,  the 
value  resulting  from  the  second  graduation,  and  we  should  have 

ur  =  u'  +  (w'  —  u") 

=  2>i  —  v.   . 

This  is  the  method  suggested  by  Mr.  J.  A.  Hicham  when  he 

DO  J  O 

remarks — "  I  graduate  first  the  data,  then  the  differences  between 
"  the  data  and  my  results,  and  when  the  two  are  combined  the 
"  work  has  been  done  correctly  to  the  seventh  order  of  differences" 
(J. I. A.,  xxxi,  320).  As  compared  with  the  effect  of  graduating 
by  reference  to  a  Makeham  standard,  recourse  to  this  alternative 
method,  which  is  the  same  thing  as  graduation  by  reference  to 
the  first  adjustment,  might  be  expected  to  lead  to  still  greater 
accuracy  in  the  sense  of  closer  conformity  to  the  observed  facts, 
but  from  this  point  of  view  the  only  perfectly  accurate  values  are 
the  ungraduated  data  themselves,  and  a  little  consideration  will 
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show  that  in  applying  a  correction  on  these  lines  we  should  be 
undoing  the  work  performed  by  the  graduation  formula,  the 
smoothness  of  the  results  being  to  a  certain  extent  impaired. 
Mr.  Higham  showed  that  by  following  the  method  indicated  and 
graduating  the  values  of  (lx—l'x)  which  Dr.  Sprague  had  brought 
out  by  applying  Woolhouse's  formula  to  re-graduate  the  HM 
(Text- Boole)  Table  (J.I.A.,  xxix,  235),  the  corrections  arrived 
at  coiTesponded  closely,  though  they  were  not  quite  identical, 
with  those  necessary  to  cure  the  distortion  originally  produced, 
and  he  further  pointed  out  that  by  repeating  the  process  the  work 
could  be  carried  to  the  utmost  degree  of  exactness.  That  would 
clearly  have  been  the  case  in  the  particular  example  taken,  a 
perfectly  smooth  series  founded  on  Makeham's  law,  but,  in 
practice,  where  one  is,  of  course,  concerned  with  the  application 
of  formulas  of  summation  to  graduate  irregular  data,  different 
considerations  would  arise  as  each  successive  correction  would, 
while  affording  greater  accuracy,  involve  further  departure  from 
the  first  graduated  series,  with  corresponding  sacrifice  of 
smoothness,  so  that  eventually  we  should  be  brought  back  to 
irregularities  not  less  pronounced  than  those  exhibited  by  the 
original  values. 

In  the  notation  employed  above,  the  second  corrected  value 
would  be 

ur-  =  ur  +  («'  —  ur') 

o      /  //.         /  O     "     I         III 

=  Zu  —u    +u  —2u   +u 
=  3u —  3u"  -\-u" 

Similarly  the  third  correction  would  be 

ur»=  4w'  — 6u"  +  4m'"  —  u"" ,  and  so  on. 

It  will  follow  from  the  above  remarks  that  if  orderly 
progression  in  the  finally  adjusted  values  be  regarded  as  of 
paramount  importance,  it  will  be  preferable,  in  applying  the 
principle  of  graduation  by  reference  to  another  table,  to  select  as 
a  standard  a  perfectly  smooth  table  such  as  is  afforded  when 
Makeham's  law  applies,  since  any  impairment  of  the  curve  as 
regards  smoothness  would  thus  be  avoided,  as  will  be  seen  from 
the  values  given  in  Table  9. 

It  is  evidently  an  adjustment  by  reference  to  the  first 
graduation  that  Mr.  King  has  in  mind  when  he  says  :  "  If, 
"  however,  anyone  so  desired  it  was  easy  to  eliminate  practically 
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"  all  the  error.  When  a  table  had  been  graduated  by  one 
"  of  the  formulas  one  had  merely  to  difference  centrally  four 
"  times  and  multiply  the  fourth  central  difference  by  the  proper 
"  factor,  which  is  5"4  for  "Woolhouse's  formula,  and  add  that  to 
"  the  original  result,  and  the  table  was  obtained  graduated 
••'  correctly  to  the  sixth  differential  coefficient "  (J. I. A.,  xli,  96). 
I  may, however, point  out  that  the  effect  of  applying  the  suggested 
fourth  difference  correction  merely,  instead  of  taking  into 
account  higher  orders  of  difference  also,  which  is  what  is  done 
automatically  when  Mr.  Higham's  first  correction  is  applied, 
would  be  to  introduce  great  irregularities  into  the  graduated 
results,  and  in  consequence  one  would  to  a  considerable  extent  be 
deprived  of  the  advantages  of  graduation. 

I  show  in  Table  10,  for  ages  50-69,  of  the  Government  Female 
Annuitants'  Ultimate  Table,  the  result  of  applying  some  of  the 
corrections  here  dealt  with,  which  may  serve  to  illustrate  the 
above  remarks. 

Table  10. 

Government  /-'•  .•■>'■  Annuitants  (1883)  Ultimate  Table. 

Graduations  of q  by  Spencer's  21-term  Tor  inula. 

Ages  50-69. 


(i) 

(2) 

(3) 

(4) 

I 

) 

X 

First 
Graduation 

Second 
Graduation 

Graduation  by 
reference  to 
0M  "  Table 

Graduation  by 

reference  to 
First  Graduation 

First  Graduation 

amended  as 

suggested  by 

Mr.  King 

2* 

A'lx 

Ix 

Aqx 

2* 

&Qx 

ix 

Aqx 

2* 

±1x 

50 

■01278 

00104 

01297  -00085 

•01278 

•00105 

•01259 

00123 

01291 

■imiu; 

1 

1382 

112 

1382 

95 

1383 

112 

13>2 

129 

1407 

100 

2 

1494 

111 

1477 

98 

1495 

111 

1511 

124 

1507 

136 

3 

1605 

102 

1575 

95 

1606 

102 

1635 

109 

1643 

152 

4 

1707 

88 

1670 

90 

1708 

88 

1744 

^6 

1795 

38 

55 

1705 

76 

1760 

84 

1796 

7 '5 

1830 

68 

1S33 

101 

6 

1871 

69 

1844 

82 

1872 

69 

1S9S 

56 

1934 

-  19 

7 

1940 

72 

1926 

86 

1941 

72 

1954 

58 

1915 

135 

8 

2012 

83 

2U 12 

97 

2013 

83 

2012 

69 

2050 

—   5 

<< 

2095 

105 

2109 

114 

2096 

105 

20S1 

96 

2045 

117 

60 

2200 

134 

2223 

135 

2201 

135 

2L77 

133 

2162 

96 

1 

2334 

167 

2358 

159 

2336 

166 

2310 

175 

2258 

218 

_ 

2501 

198 

2517 

183 

2502 

199 

2485 

213 

2476 

185 

3 

2699 

225 

2700 

207 

2701 

225 

2698 

243 

2661 

2c 

4 

2924 

245 

2907 

230 

2926 

245 

2941 

260 

2911 

384 

65 

3169 

257 

3137 

255 

3171 

258 

3201 

259 

3295 

232 

•i 

3426 

271 

3392 

282 

3429 

270 

3460 

260 

3527 

246 

7 

3697 

295 

3674 

317 

3699 

295 

3720 

273 

3773 

232 

S 

3992 

335 

3991 

358 

336 

3993 

312 

■ 

221 

9 

4327 

4349 

4330 

4305 

4226 
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It  is  interesting  to  note  the  improvement  as  regards 
smoothness  yielded  by  the  second  graduation.  The  sum  at  any 
age  of  the  values  of  either  qx  or  Aqx  in  columns  2  and  4  is,  of 
course,  equal  to  twice  the  corresponding  value  in  column  1.  The 
values  of  qx  in  column  5  are  obtained,  in  the  way  indicated  by 
Mr.  King,  from  those  in  column  1,  the  fourth  central  differences 
of  the  latter  having  been  multiplied  by  12"6  the  appropriate 
coefficient,  and  the  results  added  to  the  corresponding  column  1 
values.  The  results  bear  out  what  was  said  above  as  to  the 
question  of  smoothness,  which  is  the  point  upon  which  stress  is 
here  laid.  Had  \Yoolhouse's  formula,  which  is  mentioned  in  Mr. 
King's  remarks,  been  taken,  the  values  in  column  5  would  have 
been  much  more  unsatisfactory,  as  although  the  coefficient  of 
—  A4  in  that  formula  is  only  5'4,  as  against  12*6  in  the  21 -term 
formula,  the  average  magnitude  of  the  differences  of  qx  resulting 
from  the  Woolhouse  graduation  is  many  times  greater,  and  these 
larger  differences  multiplied  by  5"4  would  be  grafted  on  a  much 
less  smooth  series  of  graduated  values.  Still  greater  irregularities 
would  have  been  arrived  at  by  dealing  with  the  earlier  ages  in 
the  particular  table,  but  in  order  to  avoid  exaggerating  the 
effect  of  applying  the  suggested  fourth-difference  adjustment 
I  have  purposely  dealt  writh  a  section  of  the  table  where  the 
fourth  differences  of  q  are  small  relatively  to  the  values  of 
q  themselves. 

III. 

An   investigation    of   the    smoothing     power    of    certain 
formulas;    and    of    the    variations    in    qx  TO   WHICH  they 

give   rise. 

In  the  excellent  discussion  which  followed  the  reading  of 
Mr.  King's  paper  several  speakers  expressed  the  opinion  that  the 
most  important  question  in  considering  the  merits  of  a 
graduation  formula  is  that  of  the  smoothness  which  it  brings 
out  in  the  adjusted  data.  I  venture  to  offer  a  few  notes,  which 
it  is  hoped  may  be  found  helpful  to  those  interested  in  this 
subject. 

Apart  from  actual  trial,  which  must  always  be  the  best  test  in 
comparing  the  smoothing  power  of  different  formulas,  methods  of 
comparison  have  been  suggested  dependent  upon  the  progression 
of  the  coefficients  which  enter  into  the  graduation  formula. 
Mr.  G.  F.  Hardy  says  (J.I. A.,  xxxii,  p.  376)  :  "  It  is  convenient  to 
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"  have  some  test  (other  than  that  of  actual  trial)  of  the  smoothness 
"  of  the  curve  that  will  be  brought  out  by  any  given  formula, 
"though  any  test  must  of  course  be  more  or  less  arbitrary, 
"  and  can  only  be  relative.  It  has  been  assumed  throughout  that 
"  fourth  differences  are  zero,  and  in  general,  if  all  accidental 
"  irregularities  were  effectually  removed,  the  third  (or  even  the 
"  second)  differences  of  such  functions  as  qx  or  </r  should  be  small. 
"  If  we  assume  that  each  of  the  ungraduated  values  upon  which 
"  our  graduated  results  are  based  is  affected  by  a  similar  probable 
"  error,  we  shall  then  be  able  to  express  the  probable  error  in 
"  the  graduated  values,  and  in  the  successive  orders  of 
"  differences  of  both  the  ungraduated  and  graduated  curves." 
On  the  assumptions  made  Mr.  Hardy  showed  that  in  the  case  of 
"Woolhouse's  formula  the  accidental  errors  in  the  original  values 
and  their  third  differences  would  be  respectively  reduced  to  1^ths 
and  33-th  of  their  original  amount,  and  he  also  gave  figures 
relating  to  some  other  formulas.  In  his  paper  read  before  the 
London  Congress,  Dr.  Karup  says,  [Transactions  of  the  Second 
International  Congress  of  Actuaries,  pp.  93  and  929)  "  that 
"  formula  will  work  most  smoothly  in  which  the  coefficients 
"  .  .     form  a  curve  which  is  very  little  distorted,  and  which 

"  in  its  ascending  and  descending  part  very  nearly  resembles  a 
"  straight  line,  and  runs  as  evenly  and  smoothly  as  possible 
"  through  those  points  where  a  turn  is  unavoidable,  because  as 
"  the  calculation  proceeds  each  single  observation  receives  in 
"  succession  all  the  coefficients  as  factor,  and  thus  an  irregularity 
"  is  less  likely  to  be  reproduced  in  the  adjusted  numbers  the 
"  more  gradually  it  enters  into  the  calculation  and  the  more 
"  evenly  it  is  distributed  over  a  considerable  space."  Applying 
these  principles  Dr.  Karup  went  on  to  show  that  the  19-term 
formula  deduced  by  him  fulfilled  the  required  conditions  more 
closely  than  Higham's  simpler  17-term  formula,  both  of  these 
showing  a  very  great  improvement  over  "Woolhouse's  formula.  1 
propose  now  to  touch  upon  some  characteristics  of  various  well- 
known  formulas,  to  show  how  these  emerge  from  the  tests  described 
above,  and  subsequently  to  investigate  how  far  the  conclusions  to 
which  we  are  led  are  confirmed  when  we  come  to  deal  with 
graduated  results  arrived  at  by  applying  the  formulas  in 
question. 
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Table  11. 
Some  well-krwvm  Ch'aduaiion  Formulas. 


■ 

COEFFICENTS 

o) 

(2) 

(3)                       (4) 

(5) 

00 

(7) 

J.  Spencer 
(«) 

Woolhouse 

J.  A.  Higliam  J.  A.  Highani 
(«)                    (*>) 

G.  F.  Hardy 

Karup 

J.  Spencer 
(&) 

no 

•2312 

•200 

•2106      j           -200 

■2000 

•2000 

•1714 

u±l 

•2094 

•192 

•1920              -192 

•1833 

■182  t 

•1629 

M±2 

•1438 

•168 

•1419 

•144 

•1416 

•1392 

•1343 

«±3 

■0656 

•056 

•0794 

•080 

•0833 

■0848 

•0943 

''±4 

•0094 

•024 

•0240 

•024 

•0333 

•0336 

•0514 

"±5 

-•0156 

•ooo 

- -0053     !         -OOO 

•oooo 

•oooo 

•0171 

»±6 

-■0188 

-016 

-•0160     '      --016 

-•0166 

-•0128 

-•0057 

"±7 

-  -0094 

-•024 

-•0144          --016 

-•0166 

-•0141 

-  0143 

«±8 

-•0069     ;     --008 

-  -0083 

-  -0096 

-0143 

«±9 

... 

-•0032 

-•0085 

»±10 



-•0029 

Table  11  gives  the  formulas  which  will  be  here  noticed. 
Formula  (1)  was  employed  in  the  graduation  of  the  bulk  of  the 
sickness  rates  brought  out  by  the  Manchester  Unity  Experience 
1893-1897  {vide  J. LA.,  xxxviii,  p.  335).  No.  (2)  is  Woolhouse's 
well-known  formula.  No.  (3)  is  Mr.  J.  A.  Higham's  first 
17-term  formula  resulting  from  the  processes 

I^5{12[5]^-25[5]^[9]}»0, 

and  recommended  by  him  on  account  of  its  smoothing  power. 
No.  (4)  is  Mr.  J.  A.  Higham's  simpler  and  better-known 
formula  represented  by  the  operations 


[5p 
125 


(—  H_2+»_i  +  ?'0+"l  —  "2). 


No.  (5)  is  Mr.  G.  F.  Hardy's  Friendly  Society  formula.  No.  (6) 
is  the  19-term  formula  suggested  by  Dr.  Karup  {Transactions 
of  the  Second  International  Congress  of  Actuaries,  p.  92, 
formula  5),  namely, 

rsi3 

u'o=  &)r:>  {  —  2n_3  +  3h._1+3m0  +  :3hi  —  2«3} 

No.  (7)  is  the  21 -term  formula  more  fully  referred  to  in  the  first 
section  of  this  paper,  and  needs  no  further  introduction. 


1907.] 


in  the  Graduation  of  Mortality  Tables. 


389 


In  passing,  the  following  shorter  method  of  applying  formula 
(1)  may  be  noticed  : 


(1) 

(2) 

(8) 

(4) 

(5) 

(6) 

(V) 

(S) 

(?) 

(10) 

(ID 

Ungraduated 

Sum 

tt_j 

Sum 

.Sum 

Sum  in 

(10- 

Rate-r-10 

in 

+ 

(2) -(3) 

t,"- 

(4) +  (5) 

in 

in 

4,'e 

log(9) 

lopr  10} 

=  » 

3's 

U+2 

.)  s 

4'a 

=  10§» 

=  logq 

INIr.  J.  A.  Htgham's  smoother   formula  (No.  3  of  Table    11 
is  more   complex   than    his  other   17-term   formula,  and  is   not 
nearly  so  easy  to  apply.     The    following    alternative  method  of 
utilizing  the  formula  may  be  compared  with  the  process  indicated 
in  Mr.  Higham's  paper  (J. I. A.,  xxv,  19  . 


(i) 


(."^graduated 
Rate  =  u 


(2)       (3) 

(4) 

(5) 

(6) 

Sum 
Sum     ,. 
01  u 

in 

o-        in 

Sum 

of  u 
in 

(4)XtV 

U-4 

+ 

3  s      ., 
o  s 

9's 

- 

(J) 


(3) 


(?) 


(10) 


Sum 
(l)  +  (2)+(3)(5)4-(6)(7)-(8)    in 


(11)        (12) 


Sum 

in  5's 

=  lo6z« 


low 
(11) 


(13) 


log  (11.1 

-log  1563 

=  log? 


The  above  formulas  are  classified  in  Table  12,  in  which  are 
given  certain  data  which  may  be  useful  in  comparing  the  formulas 
and  in  studying  their  peculiar  qualities.    (See  Table  12, next  page.) 

The  values  in  column  7  are  intended  to  facilitate  a  comparison 
on  the  lines  suggested  by  Dr.  Karup.  Obviously  the  smoother 
the  coefficient  curve  the  smaller  will  be  the  irregularities  in  the 
third  differences,  and  the  sum  of  these,  irrespective  of  sign,  may 
be  employed  as  a  simple  and  convenient  measure  of  the  extent  of 
these  irregularities.  Column  8  gives  what  I  have  termed 
the  smoothing  coefficients,  or  the  ratios  in  which,  on  the 
assumptions  made,  errors  in  the  third  differences  of  the  graduated 
values  are  reduced  by  the  application  of  the  formula.  These 
quantities  have  been  calculated  in  the  manner  explained  by  Mr. 
Hardy,  namely,  by  tabulating  the  third  differences  of  the 
coefficients  of  each  formula,  and  taking  the  ratio  of  the  square 
root  of  the  sum  of  the  squares  of  these  quantities  to  ,,  2<  >.  which 
is  the  square  root  of  the  sum  of  the  squares  of  1,  —3,  3,  —1, 
the  third  differences  of  unity,  the  coefficient  of  the  ungraduated 
value  'J.I.A.,  xxxii,  p.  376, .  As  has  been  pointed  out  by  Mr. 
Todhunter  {J.I. A.,  xli,  p.  92),  it  does  not  appear  to  follow  from 
Mr.  Hardy's  remarks  that  he  regards  the  probable  error  theory 
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as    rigidly  applicable   to    mortality  tables,    and  the  assumption 

which  has  been  made  in  deducing  these  ratios,  namely,  that  each 

ungraduated  value  is  affected  by  a  similar  probable  error,  may 

possibly   be  open  to  criticism.     It   is   to  be  observed,   however, 

that  Mr.  Hardy  suggests  the  test  described  by  him  as  a  relative 

one  only,  and  from  this  point  of  view  it  seems  to  me  important 

to  avoid  the  assumption  that,  because  the  probable  error  theory 

may  not  strictly  apply,  the  method  proposed  is  of  no  value,   as 

any  exceptional  distribution  of  errors  which  gave  rise  in  the  case 

of  a  particular  formula  to  a  modification  of  the  "  reduction  of 

probable  error  "   in  the  differences  of,  say,  q,  might  possibly  lead 

to   a  more  or  less    proportionate    change    in   the   corresponding 

ratios  or  smoothing  coefficients  appertaining  to  other  formulas. 

It  is  true  that  the  question  is  to  some  extent  affected  by  differences 

of  range  in  the  various  formulas,  but  these  are  not  I  think  likely 

to  affect  the  results  appreciably,  except  possibly  at  the  ends  of 

the  table,  where  the  observed  numbers  are  as  a  rule  very  small, 

and  where  in  consequence  the  average  deviation  of  the  unadjusted 

from  the  true  values  may  be  relatively   large.     It  may  therefore 

be  that,  if  we  had  the   means  in    any   given   case   of  accurately 

determining  the  probable  errors  affecting  the  ungraduated  data, 

the  ratios   of  the   quantities  in  column  8  of  Table    12    to   each 

other   would   not  be  very  sensiblv  modified,  and,   as  this  is  the 

only  way  in  which  it  is  necessary  for  us  to  use  the  values,  an 

investigation  of  the  subject  from  this  special  point  of  view  is, 

I  think,  essential  in  considering  the  validity  of  the  suggested  test. 

In  studying  the  formulas  in  Table  11,  and  the  figures  given 

in  Table  12,  it  is  important  to  observe  the  distinction  between 

the    capacity    of   a    formula    to     remove    or    reduce    the    larger 

irregularities  in  the  rough   data— the  "'waves"  as  distinct  from 

the  "  ripples  " — thus  producing  a  curve  free  from  minor  points 

of  inflexion,  and  its   power  to  bring   out   a   curve  which,  while 

giving  expression  to  the  "  waves  ",  passes  smoothly  through  the 

points  where  changes  of  curvature  take  place.    Generally  speaking, 

the  former  quality  varies  with  the  range  of  the  formula,  and  is 

accompanied  by  loss  of  theoretical  error.     Column  6  of  Table  12, 

which  shows  the  sum  of  the  coefficients  of  the  five  central  terms 

of  each  formula,   affords   a   convenient  means   of  observing    the 

extent  to  which  the  fiattening-out  of  the  curve  is  carried  by  the 

different  formulas.     The  ability  of  a  formula  to  produce  a  series 

of  values  whose  third  differences  are  relatively  small    depends  on 

the  shapeliness  of  the  coefficient  curve.     This  quality,  which  may 
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exist  to  a  considerable  extent  in  a  formula  embracing  a 
comparatively  small  number  of  terms,  is  reflected  in  columns  7 
and  8,  which  roughly  confirm  each  other  as  regards  the  relative 
smoothness  of  the  formulas  here  dealt  with.  The  figures  given 
throw  into  relief  the  pronounced  inferiority  of  "Woolhouse's 
formula.  A  comparison  of  this  with  formula  (1),  which  extends 
to  the  same  number  of  terms,  suggests  that  it  may  be  possible  to 
obtain  smoothness  without  sacrificing  conformity  to  the  observed 
facts.  The  fourth  difference  error  of  the  latter  is  less  than 
three-fourths  of  that  shown  by  Woolhouse's  formula,  which  would 
lead  us  to  expect  a  closer  correspondence  to  the  rough  facts, 
while  its  smoothing  coefficient  would  appear  to  indicate  much 
steadier  progression  in  the  third  differences  of  the  graduated 
values. 

Table  13. 
Gove  mine  nt  Female  Annuitants'  (1883)  Ultimate  Table. 

Ungraduafed  Values  of  qx  and  Graduated  Values  according  to  carious 

Formulas* 


Ungraduatcd 
Value 

(i) 
Spencer  (a) 

(2) 

Woolhouse 

(3) 
Higbam  (a) 

(4) 
Higbam  (b) 

(5) 
G.  F.  Hardy 

(6) 
Karup 

(7) 
Spencer  (b) 

35 

•01567 

•01161 

•01124 

•01132 

•01133 

•01112 

•01112 

•01070 

6 

1389 

1166 

1146 

1146 

1136 

1138 

1141 

1115 

7 

721 

1146 

1135 

1150 

1152 

1154 

1148 

1150 

8 

1268 

1127 

1179 

1153 

1155 

1167 

1160 

1174 

9 

350 

1149 

1144 

1169 

1178 

1174 

1179 

1198 

40 

1991 

1201 

1220 

1202 

1198 

1203 

1206 

1212 

1 

1228 

1258 

1223 

1242 

1243 

1234 

1236 

1226 

2 

14  U 

1280 

1283 

1264 

1256 

1258 

1255 

1231 

3 

956 

1269 

1245 

1260 

1260 

1251 

1248 

1225 

4 

1094 

1228 

1245 

1221 

1218 

1220 

1214 

1198 

45 

1358 

1171 

1152 

1167 

1167 

1167 

1165 

1162 

6 

1483 

1114 

1112 

1115 

1114 

1116 

1121 

1129 

7 

824 

1077 

1094 

1088 

1095 

1094 

1096 

1120 

8 

795 

1082 

1102 

1096 

1102 

1107 

1110 

1139 

9 

1328 

1136 

1137 

1157 

1157 

1170 

1169 

1193 

50 

1019 

1253 

1264 

1261 

1265 

1268 

1267 

1278 

1 

1550 

1399 

1410 

1393 

1395 

1391 

1388 

1382 

2 

1611 

1541 

1512 

1519 

1515 

1510 

1513 

1494 

3 

1753 

1652 

1624 

1634 

1628 

1626 

1626 

1605 

4 

1772 

1734 

1744 

1729 

1731 

1727 

1721 

1707 

55 

1548 

1798 

1812 

1803 

1805 

1806 

1801 

1795 

"We    shall    be    able    to    compare    the    formulas    and    their 
characteristics  most  effectually   by   applying   them  to  the  actual 

*  In  deducing-  the  graduated  values  of  qx  given  in  Table  13,  the  unadjusted 
rates  of  mortality  were  employed  throughout,  without  grouping  of  any  kind. 
On  this  account,  the  values  of  q-^  and  qz6>  according  to  formula  7,  differ  from  the 
corresponding  rates  of  Table  1. 
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work  of  graduation,  and  accordingly  I  give  in  Table  13  the 
results  obtained  by  graduating  qx  for  ages  35  to  55  in  the  case 
of  the  Government  Female  Annuitants'  (1883)  Ultimate  Table. 
This  section  of  the  table  has  been  selected  for  the  reason  that 
the  observed  facts  are  not  only  extremely  irregular,  but  exhibit 
peculiarities  which  render  it  difficult,  in  an  examination  of  the 
rough  data,  to  determine  what  is  the  true  law  to  which  they 
conform.  In  this  connection  reference  may  be  made  to  Dr. 
Sprague's  very  exhaustive  scrutiny  of  the  same  data  in  his  paper 
on  the  graphic  method  (J.I. A.,  xxvi,  pp.  85-90). 

It  will  be  seen  that  all  the  formulas  agree  in  placing  a 
minimum  point  at  age  47,  and,  with  one  exception,  a 
maximum  point  at  age  42.  When,  however,  we  come  to 
examine  the  values  for  ages  35  to  42,  we  observe  striking 
differences  between  the  various  curves  as  regards  smoothness. 
The  Woolhouse  graduation  shows  a  very  jagged  line  at  these 
ages,  already  referred  to,  with  maxima  at  ages  36  and  38, 
and  the  corresponding  minima  at  ages  37  and  39.  Formula  (1) 
gives  a  distinct  improvement  on  this,  with  a  maximum 
at  age  36,  a  minimum  at  age  38,  and  on  the  whole  a  much 
more  wavy  line.  The  other  formulas  all  get  rid  of  these 
subsidiary  points  of  inflexion,  the  curves  however,  varying 
considerably  in  character.  The  steadiness  with  which  the  first 
differences  progress  becomes  more  marked  when  we  arrive 
at  the  values  in  the  last  three  columns,  formula  (7)  in  this 
respect  showing  a  distinct  superiority  to  the  others.  The  more 
potent  effect  of  the  longer  range  formulas  on  the  larger 
irregularities  existing  in  the  rough  facts  may  be  well  observed  by 
examining  the  maximum  and  minimum  points  at  ages  42  and  47 
respectively.  At  the  former  age  the  values  vary  from  "01283  in 
the  case  of  the  Woolhouse  graduation  to  "01231  according  to 
formula  (7),  and  if  we  compare  in  the  case  of  each  formula  the 
sum  of  the  values  for  ages  40  to  44,  namely, 

(1)  (2)  (3)  (4)  (5)  (6)  (7) 

•06236  -06216  -06189  -06175  -06166  -06159    06092 

we  obtain  an  idea  of  the  greater  extent  to  which  the  more 
powerful  formulas  compress  the  curve  at  this  point.  It  will  be 
seen  that  the  values  vary  just  as  one  would  have  assumed  from 
an  examination  of  the  figures  given  in  column  6  of  Table  12, 
the  rates  brought  out  by  the  shorter  range  formulas  being  made 
up    of   a  greater  proportion    of   the    values    at     and    about    the 
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maximum  points.  A  similar  effect  is  noticed  when  we  consider 
the  minimum  point  at  age  47.  Here  the  rate  of  mortality  varies 
from  •01077  in  the  case  of  formula  (1)  to  -01120  in  that  of 
formula  (7),  while  the  sums  of  the  values  for  ages  45  to  49  are 
respectively 

(1)  (2)  (3)  (4)  5  (6)  (7) 

•05580  -05597  -05623  -05635  -05654  -05661  "05743. 

The  relatively  small  central  coefficients  in  the  longer  range 
formulas  is  evidenced  here  by  an  increase  in  the  values  at  and 
adjacent  to  the  minimum  point,  and  we  again  obtain  a  result 
conforming  strictly  to  what  column  6  of  Table  12  would  have  led 
us  to  expect. 

Following  the  plan  adopted  in  a  preceding  section  we  may 
more  easily  compare  the  smoothness  of  the  curves  by  examining 
the  third  differences  of  the  graduated  values,  and  accordingly 
these  are  shown  in  Table  14. 


Table  14. 

Government  Female  Annuitants'  (1883)  Ultimate  Table. 

Third  Difft  rences  of  Ungraduated  Values  of  q  ami  of  the  Graduated  Values 

given  in  Table  13. 


Age 

Ungraduated 

(l) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Values 

Spencer 

Woolhouse 

J.  A.  Higham 
(«) 

J.  A.  Higham 

G.  F.  Hardy 

Karup 

Spencer 

35 

+  -01705 

+  -00026 

+  -00088 

+  -00009 

-  -00026 

+  -00007 

+  -00027 

-•ooooi 

6 

-  -02680 

+    40 

-   134 

+    14 

+    33 

-     3 

+     2 

+    11 

7 

+  -04024 

11 

+   190 

+     4 

23 

+    28 

+     1 

10 

8 

-  -04963 

-    25 

-   184 

10 

+    28 

20 

—     5 

+    10 

9 

+  -03380 

40 

+   130 

-    25 

57 

-    9 

14 

9 

40 

- -01674 

+     2 

—   155 

8 

+    23 

24 

15 

2 

1 

+  -01321 

+     3 

+   136 

-    9 

37 

+    7 

1 

10 

2 

-  -00497 

+    14 

-   131 

+    20 

+    37 

+     2 

+    12 

+    12 

3 

- -00265 

+    16 

+   146 

+    17 

+    7 

+    24 

+    20 

+    12 

4 

-  -00645 

+    20 

31 

+    23 

+    36 

+   27 

+    14 

+    21 

45 

+  •01414 

+    22 

+     4 

+    10 

8 

+    6 

+    20 

+     4 

6 

- -00068 

+     7 

+     1 

+    18 

+    22 

+    15 

+     6 

+     7 

7 

-  -01404 

+    14 

+    65 

10 

+     5 

15 

6 

-     4 

8 

+  -01682 

34 

73 

15 

31 

10 

16 

12 

9 

-01310 

33 

63 

34 

-    32 

29 

19 

11 

50 

+  -00551 

27 

+    54 

5 

+     3 

1 

16 

-     <> 

1 

-  -00201 

+     2 

2 

9 

-     3 

12 

6 

-    8 

2 

-•00120 

+    11 

60 

-     1 

19 

—    7 

+     3 

—     5 

Totals  . 

±  -00347 

±•01647 

±  -00241 

±•00430 

±•00246 

±  -00203 

±•00153 
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Looking  at  the  sums  of  the  differences,  irrespective  of  sign, 
we  see  that  for  the  most  part  these  range  themselves  in  the  same 
way  as  the  smoothing  coefficients  given  in  column  8  of  Table  12, 
the  magnitude  of  the  values  varying  from  + -01647,  in  the  case 
of  Woolhouse's  formula,  to  less  than  10  per-cent  of  that  amount, 
+  "00158,  in  the  case  of  the  21 -term  formula,  and  it  is  interesting 
to  note  that  these  quantities  show  a  tendency  to  vary  among 
themselves  much  in  the  same  way  as  the  corresponding  ratios  in 
column  8  of  Table  12.  If  we  take  "Woolhouse's  value  as  a 
standard,  and  alter  the  others  in  proportion  to  the  ratios  just 
mentioned,  we  should  have 

(1)  l  (3)  (4)  (5)  (6)  (7) 

•00412  -01647  -00274  -00441  -00260    00235  -00154 

against  which  we  may  put  the  values  actually  obtained,  namely, 

•00347  -01647  -00241   -00430  -00246  -00203  -00158. 

In  making  the  above  comparison  we  have  taken  a  fairly  large 
group  of  ages,  and  in  this  connection  it  may  be  pointed  out 
that  equally  good  results  can  hardly  be  expected  to  arise  from 
an  examination  of  individual  values,  or  even  from  small  age- 
groups.  Indeed,  it  is  not  to  be  expected  that  a  similarly  close 
correspondence  would  necessarily  be  arrived  at  in  every  case, 
even  if  large  groups  were  taken.  There  would  perhaps  be  less 
likelihood  of  this  in  a  table  where  the  observed  facts  were 
already  fairly  regular,  and  free  from  the  waves  which  are  to 
be  found  in  the  Government  Female  Annuitants'  Table,  and 
accidental  circumstances  might  easily  give  rise  to  a  departure 
from  what  may  be  called  the  expected  result,  in  the  case  of  a 
particular  formula.  But  that  the  correspondence  brought  out  is 
not  wholly  accidental  may  be  seen  by  taking  another  example. 
In  his  paper  referred  to  above,  Dr.  Karup  has  given  values  of  qx 
in  the  case  of  the  HM'5'  Table  as  graduated  by  his  own  19-term 
formula,  and  by  Mr.  J.  A.  Higham's  simpler  formula,  and  I 
reproduce  the  values  for  ages  30  to  75  in  Table  15,  and  give  in 
addition  the  rates  resulting  from  the  application  of  my  21-term 
formula.  As  a  matter  of  interest  I  have  also  tabulated  Dr. 
Sprague's  graphic  rates,  and  the  values  deduced  by  Dr.  Karup 
according  to  his  "New  Mechanical  Method",  which  consists  of  a 
preliminary  graduation  by  Higham's  simpler  17-term  formula,  a 
rectification  of  these  values  so  as  to  bring  the  expected  deaths 
into  closer  conformity  to  the  actual,  and  a  final  graduation  of 
log  q,  as  thus  corrected,  by  the  19-term  formula. 
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Table  15. 

&*&  Table. 
Graduated  Values  of  qx  and  their  Third  Differences. 


J.  A.  Higham's 

Karup's 

Spencer's 

Kai 

HP'S 

Sprague's 

Age 

simpler  formula 

19-term 

formula 

21 -term  formula 

Double  Graduation 

Graphic  .Method 

?.v 

A3?.,- 

9x 

A^.r 

qx        *'q* 

1.v 

A:y,. 

1.v      |   A32.,. 

30 

00923 

•00002 

00927 

•ooooo 

00923 

-  -ooooi 

00926 

-•00001 

00910   -00010 

1 

919 

15 

917  i 

3 

920 

-    3 

917 

0 

880  -    10 

2 

919 

4 

918 

_     2 

924 

0 

920 

3 

870'      0 

3 

925 

20 

930! 

9 

939 

-     4 

934 

—     5 

890  -    20 

4 

952 

_     2 

956 

—    7 

962 

—    7 

959 

4 

930  -    10 

35 

996 

_    2 

994 

6 

993 

_     2 

992' 

6 

990  i  -    10 

6 

01037 

3 

01035 : 

1 

01028 

0 

01028 

1 

01050       0 

7 

1073 

_     2 

1072 

3 

1060 

1 

1063 

0 

1100      15 

8 

1102 

16 

1099 

5 

1087 

o 

1091, 

5 

1130 i      5 

9 

1121 

3 

1117; 

8 

1109 

7 

1113 

6 

1140       5 

40 

112S 

3 

1129 

4 

1127 

4 

1129 

5 

1145       0 

1 

1139 

5 

1140 ! 

5 

1143 

6 

1144 

3 

1150!      5 

2 

1157 

4 

1158 ' 

_     2 

1164 

_     2 

1164 

0 

1160      15 

3 

1185 

—       / 

1187! 

-     1 

1194 

1 

1194 

0 

1175  -    5 

-A 

1228 

—    7 

1232 

3 

1239 

-     4 

1237 

3 

1200       0 

45 

1290 

6 

1291 

—     5 

1 297 

3 

1293 

3 

1250  -    10 

6 

1364 

11 

1363 

—     5 

1367  -     3 

1362 

—    5 

1320  -    10 

7 

1443 

-    6 

1445 

1 

1445       1 

1441 

0 

1410       0 

8 

1533 

5 

1532 

9 

1528       0 

1527 

0 

1510       0 

9 

1623 

12 

1619 

3 

1613       1 

1615 

0 

1610'      0 

50 

1707 

6 

1705 

5 

17<il 

2 

1705 

4 

1710       0 

1 

1790 

6 

1792 

3 

1792 

1 

1797 

2 

1810 

10 

2 

ISM 

3 

1883 

3 

1S87 

3 

1891 

3 

1910 

10 

3 

1983 

3 

1983 

3 

1988 

4 

1991 

2 

2010 

10 

4 

2093 

-     3 

2095 

2 

2096 

3 

2099 

2 

2120 

0 

55 

2217 

10 

2216 

2 

2214 

3 

2218 

3 

2250 

0 

6 

2352 

9 

2349 

6 

2346 

1 

2350 

4 

2390 

10 

7 

2495 

4 

2496 

o 

2495 

5 

2497 

3 

2540 

0 

8 

2656 

4 

2659 

1 

2664 

4 

2662 

2 

2700 

0 

9 

2844 

4 

2844 

1 

2852 

—     5 

2849 

4 

2880 

0 

60 

3055 

—     5 

3056 

10 

3064 

—     5 

3061 

_     2 

3080 

0 

1 

3293 

21 

3296 

8 

3304 

11 

3300 

9 

3300 

0 

o 

3562 

1 

3565 

—    7 

3567 

4 

3562 

6 

3540 

0 

3 

3857 

4 

3853 

6 

3848 

3 

3845 

3 

3800 

10 

4 

4157 

4 

4152 

/ 

4136 

19 

4140 

6 

40S0 

0 

65 

4461 

6 

4455 

28 

4427 

18 

4441 

19 

4380 

0 

G 

4765 

73 

4756 

31 

4  724 

2S 

4751 

21 

4710 

10 

7 

5073 

12 

5062 

35 

5046 

9 

5076 

22 

5070 

0 

8 

5391 

32 

5401 

11 

5411 

2 

oi'Ao 

10 

5460 

20 

9 

5792 

47 

5804 

17 

5S47 

17 

5849 

1 

5890 

0 

70 

6288 

5 

6306 

38 

6363 

11 

6340 

16 

6360 

10 

1 

6911 

97 

6918 

38 

6961 

17 

6918 

—    22 

6890 

0 

2 

7614 

S 

7623 

18 

7624 

5 

7582 

18 

7480 

10 

3 

8402 

8383 

8341 

8316 

S140 

4 

917S 

9160 

... 

9095 

9098 

8870 

75 

9950 

9936 

9S91 

9910 

... 

9660 

Totals 

±•00502 

±•00360 

...   ±-00232 

±•00234 

±•00230 
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Dealing  with  the  figures  in  the  first  three  columns  of  Table 
15,  we  see  that  as  regards  the  order  of  smoothness  of  the 
different  formulas  the  results  confirm  the  figures  previously 
given,  and  although,  relatively  to  the  others,  the  High  am 
graduation  is  in  this  instance  slightly  less  unfavourable  than  we 
should  have  expected,  the  general  tendency  of  the  figures  is 
again  confirmatory  of  the  result  previously  arrived  at,  and 
shows  that  considerable  reliance  may  be  placed  on  the  smoothing 
coefficients.  It  is  interesting  to  note  that  as  regards  smoothness 
the  21 -term  formula  graduation  compares  very  well  with  that 
resulting  from  the  combination  of  the  Karup  and  Higham 
formulas,  although  as  might  be  expected,  the  fidelity  of 
Dr.  Karup's  graduated  values  to  the  rough  facts  is  somewhat 
closer.  The  graphic  rates  up  to  nearly  age  50  are  demonstrably 
less  smooth  than  the  corresponding  values  as  brought  out  by 
Dr.  Karup's  processes  or  my  own  formula,  though  from  age 
50  to  70,  Dr.  Sprague  has  done  an  excellent  piece  of  work. 

The  student  who  desires  to  investigate  the  question  of  smoothing 
power  further  will  find  more  material  in  Table  16,  from  which  a 
final  illustration  may  be  taken.  The  sums  of  the  values  of  A3^, 
irrespective  of  sign,  in  the  G.F.A.  Table,  for  ages  60  to  80, 
according  to  certain  of  the  formulas  referred  to  above,  are 

(1)  Spencer's  (15-term)  formula 

(2)  Woolhouse:s 

(3)  J.  A.  Higham's 
(4.)  G.  F.  Hardy's 
(5)  Spencer's  (21-term} 

These  results  again  reflect  very  fairly  the  ratios  indicated  by  the 
smoothing  coefficients. 

There  are  minor  inconsistencies  in  the  comparative  figures 
given  above  which  may  be  noticed.  Comparing,  for  instance,  the 
totals  in  Table  14,  according  to  formulas  (1)  and  (4),  it  will  be  seen 
that,  notwithstanding  the  similarity  of  their  smoothing  coefficients, 
the  result  brought  out  by  the  former  is  decidedly  superior,  not 
only  as  to  the  magnitude  of  the  third  differences  of  q,  but  also  as 
regards  the  steadiness  of  their  progression.  Again,  in  the  same 
table,  formula  (3)  gives  a  slightly  better  result  than  formula  (5). 

The  conclusion  suggested,  which  is  supported  by  figures 
obtained  experimentally  in  other  cases,  is  that  in  comparing 
different  formulas  having  similar  smoothing  coefficients  the  best 
results  as   regards   the  magnitude   and  smoothness  of  the  third 
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differences  of  the  mi  graduated  values  may  usually  be  looked  for 
in  the  case  of  the  formula  embracing  the  smallest  number  of  terms, 
or,  speaking-  generally,  the  formula  whose  central  terms  have  the 
largest  coefficients.  This  feature  must  not  be  lost  sight  of  in 
instituting  a  comparison,  but,  on  the  whole,  I  submit  that  the 
figures  tabulated  above  show  that  the  test  suggested  by  Mr.  Hardy 
is  one  of  undoubted  practical  value,  and  that,  if  used  with 
discrimination,  it  affords  a  simple  means  of  comparing  the 
smoothing  power  of  summation  formulas  without  actually 
performing  the  work  of  graduation. 

Table  16. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 
Graduated  Values  of  q  for  ages  55-90  brought  out  by  specified  Formulas. 


s 

pencer's 

J.  A 

.  Higham's 

£ 

pencer's 

Age   15-te 

nn  formula   W 

oolhouse   sini] 

ler  formula  G. 

F.  Hardy  21-tf 

nn  formula 

(") 

(fi) 

(6) 

55 

01798 

01812 

01805 

01806 

01795 

6 

01863 

01852 

01866 

01873 

01871 

7 

01943 

01941 

01942 

01941 

01940 

8 

02026 

02040 

02022 

02018 

02012 

9 

02107 

02088 

02098 

02098 

02095 

60 

02196 

02185 

02191 

02196 

02200 

1 

02308 

02325 

02320 

02322 

02334 

2 

02457 

02475 

02478 

02481 

02501 

3 

02661 

02664 

02675 

02684 

02699 

4 

02917 

02921 

02921 

02926 

02924 

65 

03204 

03203 

03195 

03194 

03169 

6 

03496 

03478 

03469 

03465 

03426 

7 

03771 

03742 

03735 

03733 

03697 

8 

04028 

04009 

04010 

04008 

03992 

9 

04299 

04314 

04309 

04314 

04327 

70 

04633 

04656 

04670 

04681 

04719 

1 

05078 

05110 

05119 

05137 

05177 

2 

05647 

05664 

05675 

05686 

05706 

3 

06314 

06318 

06306 

06308 

06300 

4 

07023 

06986 

06991 

06985 

06955 

75 

07736 

07714 

07694 

07691 

07654 

6 

08440 

08419 

08430 

08428 

08393 

7 

09173 

09204 

09177 

09188 

09160 

8 

09966 

09953 

09979 

09987 

09977 

9 

10838 

10854 

10827 

10840 

10851 

80 

11788 

11750 

11803 

11797 

11806 

1 

12839 

12908 

12840 

12853 

12845 

2 

13986 

13938 

13991 

13999 

14011 

3 

15234 

15245 

15225 

15256 

15294 

4 

16620 

16603 

16683 

16666 

16707 

85 

18155 

18321 

18182 

18205 

18216 

6 

19806 

19672 

19807 

19822 

19832 

7 

21541 

21545 

21514 

21544 

21506 

8 

23354 

23376 

23351 

23292 

23246 

9 

25106 

25147 

25035 

25048 

24968 

90 

26825 

26586 

26796 

26810 

26641 
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Table  17. 
Government  FemaL  Annuitants?  (1883)  Ultimate  Table. 

E  pected  Deaths  according  to  Graduations  by  specified  Formulas  and 
Deviations  of  these  from  the  Actual  Deaths. 


Spencer's 

Spencer's 

15-term  formula 

Woolhoise 

J.  A.  Hk;i 

CO 

G.  F.  Hap. 

21 -term  formula 

(a) 

(*>) 

Age 

Expected 

Deaths 

Deviation 

Expected 
Deaths 

Deviation 

Expected 
Deaths 

Deviation 

Expected 
Deaths 

Deviation 

Expected 
Deaths 

Deviation 

55 

66-2 

9-2 

667 

97 

665 

9-5 

66-5 

95 

661 

9-1 

6 

76-5 

-   6-5 

760 

-   70 

766 

-    6-4 

769 

-   61 

76-8 

-   62 

7 

86-9 

•9 

86-8 

■8 

86-9 

•9 

86-8 

•8 

86-8 

•s 

8 

990 

90 

99-7 

9-7 

98-8 

8-8 

8-6 

98-3 

8-3 

9 

lira 

-11-7 

110-3 

-12-7 

110-8 

-122 

1108 

-12-2 

110-6 

-12-4 

60 

1239 

-14-1 

123-3 

-14-7 

123-7 

-143 

123-9 

-14-1 

124-2 

-13-8 

1 

1394 

23-4 

140-4 

24-4 

1401 

24-1 

1402 

24-2 

1  10-9 

24-9 

2 

157-S 

•8 

1590 

2-0 

159-1 

2-1 

1593 

23 

1606 

36 

3 

1799 

-    21 

180-1 

-   1-9 

180-9 

-    1-1 

181-5 

—      -5 

182-5 

"5 

4 

2114 

24 

211-7 

2-7 

211-7 

2-7 

212-0 

30 

211-9 

2-9 

65 

243-5 

-14-5 

243-4 

-14-6 

242-8 

-15-2 

24^-7 

-15-3 

240-8 

-172 

6 

274-9 

20-9 

273-5 

19-5 

272-8 

188 

272-4 

18-4 

2694 

15-4 

7 

3040 

-13-0 

3016 

-154 

301-1 

-15-9 

300-9 

-16-1 

298-0 

-190 

8 

3302 

-22-8 

3286 

-24-4 

3287 

-24-3 

328-5 

-24-5 

3272 

-25-8 

9 

3571 

14-1 

358-4 

15-4 

358-0 

15-0 

358-4 

15-4 

3594 

16-4 

70 

3879 

-   81 

389-8 

-   62 

391-0 

-    5-0 

391-9 

-    4-1 

395- 1 

-     -9 

1 

4211 

20-1 

423-7 

227 

424-5 

235 

426-0 

250 

4293 

2V3 

2 

4606 

286 

462-0 

300 

462-9 

309 

463-8 

318 

4654 

334 

3 

499  1 

-18-9 

499-4 

-186 

498-5 

-19-5 

498-6 

-19-4 

4980 

-20-0 

4 

532-9 

■9 

530-1 

-  1-3 

530-5 

-   1-5 

5300 

-    20 

527-S 

-    4-2 

75 

5581 

-33-9 

556'5 

-35-5 

555'0 

-37-0 

554-8 

-372 

552-2 

-39-8 

6 

5666 

-     -4 

565-2 

-    18 

565-9 

-    1-1 

565-8 

-   1-2 

563-4 

-   3-6 

7 

5692 

21-2 

571-1 

231 

569-4 

21-4 

5701 

22-1 

56S4 

20-4 

8 

5685 

35 

567'7 

27 

569-2 

4-2 

5697 

47 

5691 

4-1 

9 

563-1 

11 

564-0 

2-0 

562-6 

•6 

562-4 

•4 

5638 

1-8 

80 

5498 

•8 

54S-0 

-    1-0 

5505 

1-5 

550-2 

1-2 

5506 

1-6 

1 

5318 

-26-2 

534-7 

-233 

531-8 

-262 

532-4 

-25-6 

5320 

-26-0 

2 

500-1 

21-1 

498-4 

194 

5003 

213 

5CO-6 

21-6 

501-0 

22-0 

3 

467-7 

-13-3 

468-0 

-13  0 

467-4 

-13-6 

4684 

-12-6 

469-5 

-11-5 

4 

428-0 

29-0 

427-5 

28-5 

4296 

306 

4292 

30-2 

430-2 

31-2 

85 

3896 

-144 

393-2 

-10-8 

390-2 

-13-8 

3907 

-13-3 

390-9 

-131 

6 

3379 

-   41 

335-6 

-   6-4 

3379 

-   41 

3382 

-    3-8 

33S-3 

-   3-7 

7 

286-9 

-12-1 

287-0 

-12-0 

286-6 

-124 

287-0 

-12-0 

286-5 

-12-5 

8 

2377 

27-7 

238-0 

28-0 

2377 

277 

2371 

27-1 

236-6 

266 

9 

197-8 

-10-2 

1982 

-   9-8 

1973 

-10-7 

197-4 

-10-6 

196-8 

-11-2 

90 

152-6 

-    7-4 

151-3 

-  8-7 

152-5 

—    7'5 

152-5 

—   7*5 

151-6 

-   8-4 

119690 

±468-4 

11968-9 

±480-3 

11969-8 

±485-4 

11976-2 

±  184-4 

119700 

±500-6 

Total  Actual  Deaths,  11,96'?. 
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We  may  now  turn  to  another  aspect  of  the  subject  and 
investigate  how  far  different  formulas  vary  as  regards  their  capacity 
to  yield  results  which  follow  the  observed  facts  with  sufficient 
closeness.  The  most  obvious  way  of  doing  this  would  be  to 
investigate  the  differences,  irrespective  of  sign,  between  the 
ungraduated  and  the  graduated  results.  As,  however,  has  been 
pointed  out,  this  method  gives  no  effect  to  the  weights  of  the 
observations,  and  it  will  be  more  satisfactory  to  consider  how 
far  the  graduated  rates  will  reproduce  the  deaths  actually 
recorded  when  multiplied  by  the  appropriate  numbers 
exposed  to  risk.  For  the  purpose  of  giving  illustrative  figures 
bearing  on  this  important  question  I  have  selected  the  section 
of  ages  55  to  90  in  the  G.F.A.  Ultimate  Table,  where  the 
preponderating  portion  of  the  observations  in  that  table  is 
situated.  I  give  in  Table  16  graduated  values  of  q  according  to 
certain  of  the  formulas  previously  dealt  with,  while  Table  17 
shows  the  expected  deaths  according  to  each  set  of  graduated 
values  with  their  deviations  from  the  numbers  actually  recorded. 

It  would  not  be  safe  to  generalize  too  widely  from  the  data 
given  in  the  last  table,  but  we  may  at  any  rate  notice  what,  I 
think,  are  the  most  important  features  of  the  results  there 
presented,  namely,  (1)  the  great  fidelity  with  which  all  the 
formulas  reproduce  on  the  whole  the  observed  mortality,  and  (2) 
the  close  agreement  between  the  sums  of  the  deviations  according 
to  the  different  graduations.  When  one  remembers  the 
fundamental  difference  as  regards  graduating  power  between 
Woolhouse's  formula  and  the  21 -term  formula  it  is  a  little 
surprising,  to  find  that  the  sums  of  the  respective  deviations  do  not 
differ  by  more  than  about  20  on  a  total  of  500.  Looking  at  the 
total  expected  deaths  in  the  section  dealt  with  we  see  an 
extremely  near  agreement  in  the  case  of  four  of  the  formulas, 
Nos.  (1),  (2),  (4),  and  (7)  of  Table  12,  the  greatest  deviation  being 
2  from  the  total  number  observed,  11,968.  The  Friendly  Society 
formula  brings  out  a  deviation  of  +8,  and  at  first  sight  this  result 
looks  less  satisfactory  than  the  others.  It  does  not,  however,  follow 
that  it  is  in  fact  so,  as  the  figures  are  dependent  on  the  particular 
age  group  taken,  and  a  result  more  favourable  to  the  last- 
mentioned  formula  might  have  been  arrived  at  by  altering  the 
grouping.  I  think  it  probable  that  over  the  whole  of  this 
particular  table  the  Friendly  Society  formula  would  have  led  to 
an  extremely  satisfactory  result.  I  have,  however,  purposely 
avoided  dealing  with  the  whole  table  here,  as  it  is  not  clear  that 
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by  doing  so  we  should  have  reached    conclusions    which    could 
safely  be  taken  as  applicable  to  other  tables. 

By  splitting  up  the  facts  of  Table  17  into  four  groups  we  get 
the  following  comparison  : 

Table  18. 

Government  Female  Annuitants'  (1883)  Ultimate  Tallin. 
Deviations  of  Expected  from  Actual  Deaths. 

Ages  55-90. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Age  Group 

Spencer's 
15-term 
formula 

Woolhouse 

J.  A. 
Highani  (6) 

G.  F.  Hardy 

Spencer's 
21 -term 
formula 

55-63 

+    8-9 

+  10-3 

+  11-4 

+  12-5 

+  14-8 

64-72 

+  27-7 

+  29-7 

+  30-5 

+  33-6 

-i-33-5 

73-81 

-51'9 

-54-3 

-576 

-57-0 

-65-7 

82-90 

+  16-3 

+  15-2 

+  17-5 

+  19-1 

+  19-4 

It  must  not  be  overlooked  that  different  figures  would  be 
obtained  by  modifying  the  groupings,  but  this  table  shows  quite 
clearly,  I  think,  the  divergences  due  to  variations  in  the 
theoretical  error  of  the  formulas.  These  divergences  are  not 
peculiar  to  the  particular  table  here  taken,  but  will  in  general  be 
observed  in  the  case  of  other  mortality  tables.  Comparing 
columns  2,  3,  4,  and  6,  the  values  are  seen  to  vary  (subject  to 
trifling  exceptions)  with  the  fourth  difference  error  of  the  formulas, 
the  larger  positive  deviations  arising  from  the  more  powerful 
formulas  in  some  of  the  groups  being  counterbalanced  by  a 
correspondingly  large  negative  deviation  in  another  group.  I 
exclude  the  Friendly  Society  formula  from  this  statement,  for  the 
reason  that  its  second  difference  error  sometimes  renders  it 
difficult  to  compare  this  formula  effectually  with  the  others, 
a  doubt  arising  in  some  cases  as  to  exactly  how  far  the  second 
difference  error  will  at  any  period  counteract  the  error  due  to  the 
fourth  and  higher  orders  of  differences. 

The  figures  given  in  Table  17  do  not  for  the  reason  stated  show 
the  total  deviation  brought  out  by  the  different  formulas  over  the 
whole  table.  Reference,  however,  to  Table  6  on  p.  375  will  show 
that  in  the  case  of  the  21-term  formula  the  deficiency  in  the 
expected  deaths  up  to  age  90  was  39  only,  and  this  fact,  read  with 
the  figures  given  in  Table  17,  may,  I  think,  be  taken  as  indicating 
that,  with  most  mortality  tables,  the  deviation  will  almost  invariably 
vol.  xli.  2  F 
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be  extremely  small,  but  that  this  will,  as  a  rule,  be  greatest,  not  only 
in  different  sections  of  the  table,  but  also  over  the  whole  table, 
in  the  case  of  the  formula  having  the  largest  theoretical  error, 
notwithstanding  the  tendency  of  the  deviations  in  different  parts 
of  the  table  to  counterbalance  each  other.  It  seems  fairly  clear, 
moreover,  from  the  results  of  Mr.  King's  investigations,  that 
where  the  table  we  are  dealing  with  follows  the  Makeham  type, 
the  effect  of  employing  most  of  the  formulas  referred  to  above 
will,  having  regard  to  the  distribution  of  the  numbers  exposed  to 
risk,  be  in  a  minute  degree  to  understate  the  actual  deaths  if  qx 
be  the  function  operated  on.  The  Friendly  Society  formula, 
however,  forms  an  exception  to  this  rule,  as  also  will  any  other 
formula  involving  a  similar  positive  second-difference  error,  as 
these  will  probably,  if  Makeham' s  law  approximately  apply,  lead 
to  a  very  slight  overstatement  of  the  observed  deaths.  If  the 
particular  table  under  investigation  exhibit  special  features  the 
results  just  indicated  will  not  necessarily  be  arrived  at,  though  it 
is  very  unlikely  that  the  deviation  of  the  graduated  from  the 
ungraduated  table  would  ever  be  at  all  material,  or  such  as  would 
exert  any  appreciable  influence  on  monetary  values. 

IV. 

A  New  Formula  for  the  Graduation  of  colog. p  or  //.. 

One  of  the  most  conspicuous  of  recent  developments  of 
actuarial  method  has  been  the  rise  into  prominence  of  the  function 
colog.  p.  Twenty  years  ago  this  function  was  little  thought  of, 
but  latterly  it  has  been  very  much  in  evidence,  and  has  become 
much  more  familiar,  owing  to  the  simplicity  of  the  form  which  it 
assumes  when  the  Makeham  hypothesis  applies,  and  its  extensive 
employment  in  the  graduation  of  the  British  Offices'  Tables. 
Having  regard  to  the  intimate  relationship  between  colog  .p  and 
log.Z,  and  the  consequent  facility  with  which  it  is  possible  to 
pass  from  the  former  to  the  annuity-values,  Mr.  King  has,  I 
think,  done  excellent  service  in  suggesting  the  employment  of 
colog. £>  for  graduation  by  mechanical  methods,  and  in  showing- 
how  trifling  is  the  extent  to  which  the  curve  is  distorted  when 
values  of  colog  .p,  based  on  Makeham' s  law,  are  graduated  by 
summation  formulas.  It  is  true  that  the  figures  given  by 
Mr.  King  in  his  Tables  3  and  5  (vol.  xli,  pp.  76  and  78),  where, 
however,  he  has  not  dealt  very  fully  with  ages  below  80,  show 
that,    when    Woolhouse's   formula   is    in    question,    the   closest 
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results  of  all  are  obtained  by  graduating  qx.     This  may  be  seen 

by  comparing  the  "Error  caused  by  the  graduation  of  qx"  in 

Table  3,  with  the  "Error  in  q   caused  by  graduating  colog.p" 

in  Table  5.     There  is  no  appreciable  difference  between  the  two 

up  to  about  age  60,  but  from  this  point  up  to  age  93,  when  the 

error    ceases    to    be    of   the    least    importance,    the    balance    of 

advantage    is   distinctly   in   favour    of   the    q    graduation.      The 

difference  is,  however,  of  not  much  practical  importance,  nor  is  it 

such  as  to  militate  against  the  conclusions  arrived  at  as  to  the, 

suitability    of  colog.p   for    graduation    purposes.     It   is   safe  to 

assume  that  the  employment  of  most  other  formulas  of  the  type 

common   in   practice   would,  like  AVoolhouse's  formula,   lead   in 

similar  circumstances  to  results  indicating  the  superiority  of  q 

over  colog.p.      Mr.  King   has,  however,  called  attention  to  the 

interesting  fact  that,  when  a  formula  with  a  small  positive  second 

difference    error    is    employed,    the    disturbance    caused    by    the 

graduation    of    colog._p    may    be    reduced,    owing    to    the    fact 

that  the  errors  due  to  the    second    and    the    fourth   differential 

coefficients  are  opposite  in  sign,  and  that  they  may  thus,  when 

Gompertz's    law,   or   one  of  its   developments,   applies,   tend    to 

counteract    each    other.      The    figures    given    by    Mr.    King    in 

illustration  of  this  point  show,  however,  that  with  his  modification 

of  Woolhouse's   formula  the   error   is   not   appreciably   reduced, 

being  in  fact  90  per-cent,  approximately,  of  that  brought  out  by 

the    latter   formula  unmodified,   although    it   is  in   the  opposite 

direction  ;   and  that,  although  the  employment  of  the  Friendly 

Society  formula  would  give  slightly  better  results,  the  resulting 

error  would  still  amount  to  about  two-thirds  of  that  brought  out 

by    Woolhouse's    formula,    and    would    be    roughly    the     same 

as    that    resulting  from  the  employment  of  the  formula  (1)   of 

Table   12.     What  is  wanted  is  a  formula  in  which  the  errors  due 

on  the  one  hand  to  the   second  and  on  the  other  to  the  fourth 

and   higher   differential    coefficients   exactly  counterbalance   each 

other,    and    one     which    at    the    same    time    supplies   in    other 

respects  the  essentials  of  a   satisfactory   method  of  graduation. 

The  conditions  to  be  complied  with  here  are  more  or  less  precise. 

The  ratio  of  the  second  to   the  fourth  differential  coefficient   of 

colog.^j  when  Makeham's  law  holds  is  as  1 :  (logec)2=  '008064,  if 

log10c  be  taken  as  '039  ;  and  if  we  fix  upon  +  To  as  the  coefficient 

of  the  second  difference  error  in  the  formula   to  be   deduced,  we 
ought,  in  order  to  counter-balance  this,  to  have  10*1  approximately 

2  f  2 
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d4 

as    the    coefficient  of ,   ,u,  assuming   that  the  coefficient  of 

ax* 

—  C     u  is  roughly  24  times  as  irreat  as  that  of  —   , -u.     In  my 

dx6  °     '      '  ''' 

earlier  paper  I  save  the  formula  resulting  from  the  operations 

[7][5]2r_.,      ,  o  , 

I/O 

which  was  employed  in  graduating   a   section  of  the  Manchester 
Unity   (1893-97)'  Sickness   Kates   (J.I. A.,  xxxviii,  p.  337).      By 

substituting  for       }h^~  the  approximately  equivalent  operations 

I/O  * 

n         we  arrive  at  the  easily  applied  formula  : 
600 

,       [4][5]*[6]  .3wo_„   j 

600  L       i<--2-r-->ii0      tt+2j 

=  6Jo;110;/0+102h±1  +  81»±,  +  54;(±3  +  27»±4  +  6u±5 


—  5»±6  —  8h±7  —  7«±8  —  4»±9—  « 


±10J> 


another  21 -term  formula  with  a  smoothing  coefficient  of  1    ,  ,  and 

one,  therefore,  that  is  certain  to  yield  excellent  results  in  practice 
as  regards  the  vital  point  of  smoothness.  Expressing  the  formula 
in  terms  of  the  central  ungraduated  value  and  its  differential 
coefficients,  we  have — 

1    d-  d*  dG 

»o=«o+  12^!<o- 10-30 ^4k0-2,-2o^6«0-  .  .  . 

which  is  seen  to  meet  our  needs  as  regards  accuracy  with  very 
great  success. 

The  application  of  this  formula  to  re-graduate  values  of  colog.j), 
based  on  Gompertz'  or  Makeham's  law,  as  also  on  Makehain's 
second  modification  of  Gompertz,  will,  when  c=logi0-1*039, 
produce  results  not  differing  from  absolute  accuracy  by  more  than 

/3c1',  a  quantity,  which,  at  age  80,  will  amount  to  about  a 
bUOOO 

unit  only  in  the  sixth  decimal  place  of  colog.p,  and  even  at  age 

100  will  hardly  affect  the  fifth    decimal   place.     The   formula  is 

equally    applicable    to    the    function    /a,    which,    of    course,    is 

identical    in  form   with  colog._p,  the  error,  in   this   case,  being 
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1_ 
80000 


BcJ 


If  the  table  under  examination   were  based  on  an 


appreciably  higher  value  of  c,  say  log ]0~ ' ■ 04,  the  error  would 
form  a  larger  proportion  of  /3c*  or  Brr,  though  the  absolute- 
magnitude  of  the  error  would  probably  not  be  increased  in  the 
same  proportion,  as  the  increase  in  c  would,  in  all  likelihood,  be 
accompanied  by  a  decrease  in  (3  and  B.  In  any  event,  however, 
the  formula  would  still  produce  an  exceedingly  near  result,  and 
would,  I  think,  be  found  decidedly  superior  for  the  particular 
purpose  in  view  to  other  formulas  of  the  same  type  that  have 
been  employed  in  practice. 

In  order  to  show  the  utility  of  the  new  process  I  have  applied 
it  to  graduate  colog  .p  according  to  the  aggregate  table 
representing  the  experience  of  the  "  New  "  portion  of  the  0M 
observations  [see  "  Combined  Experience  of  Assured  Lives 
(1863-1893)  ",  pp.  484-5] .  The  working  process  adopted  was  as 
follows  : 


(1) 

CO 

(3) 

(i) 

(5) 

(6) 

(7) 

(8) 

(9) 

Ungradaated 
cologp 

3u 

W_2 

+ 

(2) -(3) 

Sum  in 
o's 

Sum  in 

Sum  in 

4'* 

Divide 

by 

Sum  in  6's 
= graduated 

=  n 

W+2 

600 

C0l0g/> 

No  difficulty  was  encountered  at  the  beginning  of  the  table, 
an  average  value  of  colog. p.  deduced  from  the  data  for  ages  10 
to  14  being  employed  as  far  back  as  age  0,  in  order  to  obtain 
graduated  values  from  age  10.  The  ungraduated  rates  of 
mortality  above  age  80,  and,  consequently,  the  corresponding 
values  of  colog. p,  show  violent  irregularities,  and  with  the  view  of 
arriving  at  the  smoothest  possible  results  in  this  section  it  was 
thought  desirable  in  the  first  place  to  substitute  for  the 
ungraduated  values  of  colog .p  for  ages  81  to  94  an  alternative 
series  based  on  Mak  eh  ana's  hypothesis.  Following  the  spirit  of 
the  new  method  log  mc  was  assumed  to  be  '039,  and  the 
constants  a  and  /3  were  obtained  by  writing  colog  ^='06604, 
to  agree  with  the  ungraduated  value,  and  by  making  the  sums  of 
the  products  of  the  "Exposed  to  Risk  "  into  cologp  at  each 
age  from  81  to  94  agree  in  both  the  graduated  and  ungraduated 
figures,  colog  _p  at  age  94  being  taken  as  unity.  The  resulting 
values   of  a  and  /S  were  respectively  -00382  and  '0000472,  the 


406 


Employment  of  Summation  Formulas 


[July 


latter  by  an  odd  coincidence  agreeing  with  the  value  of  /3  in 
Mr.  Hardy's  graduation  of  the  0M  s  Table,  though  the  value  of 
a  in  the  present  instance  is  50  per-cent  greater  than  in  that 
table.  The  values  of  colog  .p  up  to  age  100  derived  from  these 
constants  were  then  inserted  in  the  working  sheet,  being  in  fact 
treated  as  the  unadjusted  values  at  those  ages,  and  the  formula 
was  applied  in  the  usual  way.  It  follows  from  the  particular 
method  adopted  that  at  age  90  the  main  curve  automatically 
merges  into  the  terminal  curve  substituted  for  the  unadjusted 
facts  above  age  80. 

Table  19. 

0M  Table.     "New"  Data. 

Graduation'  of  cologp  hy  Spencer's  Second  '2\-term  Formula. 
Adjusted  Values  of  colog  px  and  qx. 


(*) 

colog  px 

<lx 

(*)| 

colog  px 

2x 

70 

colog  px 

1.V 

10 

•00126 

•00289 

40 

•00380 

■00871 

■02698 

•06024 

1 

•00127 

•00292 

1 

•00398 

•00912 

1 

•02936 

06536 

2 

•00130 

•00298 

2 

•00417 

•00955 

2 

•03200 

•07102 

3 

•00134 

•00309 

3 

•00436 

•00998 

3 

•03492 

■07725 

4 

•00140 

•00322 

4 

•00454 

•01041 

4 

•03815 

•08410 

15 

•00147 

•00337 

45 

•00474 

•01085 

75 

•04173 

•09161 

6 

•00153 

■00353 

6 

•00494 

•01131 

6 

•04566 

■099S1 

7 

•00160 

•00367 

7 

•00517 

•01183 

7 

•05000 

•10874 

8 

•00165 

•00380 

8 

•00544 

•01244 

8 

■05476 

•11846 

9 

•00171 

■00392 

9 

•00576 

•01317 

9 

•05995 

•12894 

20 

•00176 

•00404 

50 

•00614 

•01403 

80 

•06559 

•14017 

1 

•00181 

00415 

1 

•00658 

•01503 

1 

•07168 

•15214 

2 

•00186 

•00427 

2 

•00707 

•01615 

2 

•07824 

•16486 

3 

•00191 

•00439 

3 

•00760 

•01735 

3 

■08532 

•17837 

4 

•00196 

•00451 

4 

•00816 

•01860 

4 

•09300 

•19276 

25 

•00201 

•00462 

55 

•00872 

•01987 

85 

■10136 

•20815 

6 

•00207 

•00475 

6 

•00929 

•02116 

6 

•11049 

•22463 

7 

•00213 

•00489 

7 

•00987 

■t  )2247 

7 

•12048 

•24226 

8 

•00221 

•00506 

8 

•01048 

•02385 

8 

13143 

•26112 

9 

•00230 

•00528 

9 

•01116 

•02536 

9 

14342 

•28120 

30 

•00212 

•00555 

60 

•01192 

•02708 

90 

15653 

•30264 

1 

■00255 

•00585 

1 

•01281 

•02907 

1 

■17089 

•32530 

2 

•00269 

•00617 

2 

•01384 

03137 

2 

■18659 

•34926 

3 

•00283 

•00650 

3 

•01502 

•03400 

3 

■20376 

•37448 

4 

•00297 

•00682 

4 

•01636 

•03696 

4 

•22255 

•40097 

35 

•00310 

•00711 

65 

•01782 

•04019 

95 

•24310 

•42865 

6 

•00322 

•00739 

6 

•01939 

•04367 

6 

•26558 

•45747 

7 

■00335 

•00768 

7 

•02108 

•04738 

7 

•29018 

•4S735 

8 

•00348 

•00798 

8 

•02288 

•05133 

8 

•31708 

•51814 

9 

•00363 

•00833 

9 

•02484 

•05559 

9 

100 

•34652 
•37872 

•54972 
•58190 

The  graduated  values  of  colog .p  and  q,  shown  in  Table  19, 
are  seen  to  proceed  with  very  considerable  smoothness,  being  in 
this  respect  hardly  capable  of  material  improvement. 
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Table  20. 
Graduation  of  0M  " New  "  Data  by  Spencer's  Second  21-term  Formula. 


Comparison  of  Expected  and  Actual  Deaths. 

Age  Group 

Expected 
Deaths 

Actual 
Deaths 

Deviation 

Accumulated 

Deviation 

10-14 

8 

8                             0 

0 

15-19 

91 

91                            0 

0 

20-24 

725 

743                   -18 

-18 

25-29 

2,326                  2,303                    +23 

+    5 

30-34 

4,336                   4,352                     -16 

-11 

35-39 

5,818 

5,785                    +  33 

+  22 

40-44 

6,620 

6,714                   -94 

-72 

45-49 

6,783 

6,712                    +71 

-   1 

50-54 

6,801 

6,745                    +  56 

+  55 

55-59 

6,244 

6,320                   -76 

-21 

60-64 

5,261 

5,252                    +    9 

-12 

65-69 

4,142 

4,152                     -10 

-22 

70-74 

2,720                  2,708                    + 12 

-10 

75-79 

1,401                  1,399                    +   2 

-   8 

80-84 

502 

509                    -   7 

-15 

85-89 

108 

97                    +11 

-    4 

90-94 

15 

16                    -   1                     -   5 

Totals 

53,901 

53,906 

±439                 ±281 

Table  20  gives  the  expected  and  actual  deaths  arranged  in 
quinquennial  groups.  As  regards  this  test  also  the  table 
satisfies  exacting  requirements,  the  total  deviation  being  —5  on 
nearly  54,000  deaths.  It  would  be  unprofitable  to  attempt  to 
improve  upon  this  close  result,  which  confirms  the  expectations 
arrived  at  in  building  up  the  formula  and  studying  its 
characteristics. 

It  may,  I  think,  be  taken  for  granted  that  the  new  method 
will  m  most  cases  furnish  results  as  accurate  as  can  possibly  be 
desired,  and  if  therefore  colog.p  or  yu,  is  to  be  graduated  by  a 
mechanical  process  this  method  has  pre-eminent  claims  for 
consideration.  At  the  same  time  it  must  not  be  thought 
that  I  regard  the  formula  as  superseding  the  first  21-term 
formula,  which,  applied  to  q  with  the  corrections  indicated  in 
Table  9,  will  usually  represent  the  facts  with  equal  accuracy, 
while  at  the  same  time  taking  precedence  as  regards  smoothness, 
judged  by  the  magnitude  of  the  third  differences,  and  bringing 
somewhat  greater  pressure  to  bear  on  the  wave-like  excrescences 
in  the  rough  data. 
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APPENDIX. 

Note  on  Mr.  G.  F.  Hardy's  Friendly  Society  Formula. 

It  has  not,  I  think,  been  noticed  that  the  Friendly  Society 
formula,  usually  applied  in  the  form 

[4]  [5]  [6] 


120 


{—  u_.2  +  u_1  +  u0  +  ul—  u2], 


is  given,  identically,  by  the  operations 


[2]  [3]  [4]  [5] 
120 


{u0-(b_2  +  b2)}} 


a  result  which  at  first  sight  looks  curious. 

It  will  be  found  that  [2]  [4]{«„-(6_2+*2)} 

=  {[3]  +  [7]>o-(m_5  +  «5), 
and  we  thus  arrive  at  the  following  alternative  method  of  obtaining 
Mr.  Hardy's   results   which,  though   interesting  rather   than  of 
practical  importance,  avoids  the  interlinear  summations. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(") 

<S) 

Ungraduated 

"Rate 

-=-12 

Sum 

in 
3's 

Sum 
of 

«  in 
7's 

(2) +  (3) 

U-5  +  U5 

(4)- (5) 

Sum 
in 
3's 

Sum  in 
o's    jt 
-=-10 
=  srraduated 

=  u 

value 

The  Friendly  Society  formula,  in  this  modified  shape,  forms 
one  of  a  remarkable  series  of  formulas,  the  characteristics  of 
which  will,  I  think,  be  sufficiently  evident,  in  the  light  of  what 
has  been  written,  from  the  following  summary. 

ro]r,3]rnr5] 

Formulas  resulting  J  ran  1  the  operation*  . 

Second  Difference  Error -\ :  .-,  u0. 

12  dxr 


No. 

Terms 
summed 

Number 
of  terms 

in 
formula 

Fourth  Difference 
Error 

d* 
Coefficient  of  —  -r~.  n0 

Sum  of  Coefficients 
of  5  central  terms 

Smoothing 
Coefficient 

1 
2 
3 
4 
5 

Ug  —  260 
U0-{b-i  +  bi) 
u0-(b..2  +  b2) 

MO-  (6.3  +  £3) 
!i0-(&-4  +  &4) 

13 
15 

17 
19 
21 

2-50 

3-50 

60O 

11-50 

18-50 

•967 
•933 
•850 
•750 
•683 

1 
47 

1 
62 

1 

yo 
1 

120 
1 

155 
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LEGAL    NOTES. 


Bij  Arthur  Rhys  Barrand,  F.I. A..  Barrister-at-Law. 

-LX  accordance  with  the  announcement  made  by  the  President. of 

the  Institute  at  the  sessional  meeting  in  January  last,  it  is 
proposed,  under  the  above  heading,  to  call  attention  from  time 
to  time,  in  each  successive  issue  of  the  Journal,  to  legal  facts  and 
cases  of  recent  occurrence,  and  which  may  be  of  interest  to 
actuaries  and  other  officials  of  life  assurance  companies.  It  is 
not  proposed  to  contine  the  notes  strictly  to  the  law  of  life 
assurance,  but  rather  to  refer  to  matters  that  are  of  importance  in 
connection  with  the  business  of  a  life  assurance  office  from  any 
point  of  view.  Thus,  legal  questions  relating  to  certain  aspects 
of  such  subjects  as  investments,  joint  stock  companies, 
bankruptcy,  executors  and  administrators,  agency,  and  the  various 
difficulties  that  arise  by  reason  of  dealings  with  policies,  may  all 
come  under  consideration  occasionally.  An  endeavour  will  be 
made  to  refer  to  all  cases  of  any  importance  that  come  within  the 
scope  of  these  notes,  but  it  will  no  doubt  frequently  happen  that, 
through  an  oversight,  or  by  reason  of  the  facts  not  having  been 
reported,  some  cases  of  interest  will  escape  notice  here.  In  these 
circumstances  it  is  hoped  that  any  reader  observing  such  an 
omission,  will  call  the  attention  of  the  writer  of  these  notes  to  the 
fact  :  and  where  the  omission  arises  from  a  case  being  unreported, 
or  relates  to  some  incident  or  decision  that  has  arisen  in  office 
practice,  full  particulars  of  the  matter  in  question  will  be  much 
appreciated. 

For  the  benefit  of  those  who  may  not  be  familiar  with  the 
abbreviations  commonly  used  to  indicate  the  various  series  of  law 
reports,  it  may  be  stated  that  in  general,  reference  will  be  made 
to  what  are  known  as  The  Law  Reports,  that  is,  to  the  series  of 
reports  published  by  The  Incorporated  Council  of  Law  Reporting 
for  England  and  TTales,  a  body  representing  the  Inns  of  Court, 
the  General  Council  of  the  Bar,  and  the  Law  Society.  Six 
volumes  are  published  in  this  series  each  year,  namely  one  volume 
of  House  of  Lords  and  Privy  Council  cases,  known  as  Appeal 
cases,  two  volumes  of  Chancery  cases,  including  those  of  the 
High  Court  and  Court  of  Appeal,  two  yolumes  of  cases  in  the 
King's  Bench  Division,  also  including  the  corresponding  Court 
of  Appeal  cases,  and  one  volume  of  cases  decided  in  the  Probate, 
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Divorce,  and  Admiralty  Division.  These  reports  are  cited  by  the 
year  in  which  they  are  reported,  the  volume  in  that  year,  the 
division  to  which  they  belong,  and  the  page.  Thus,  taking 
page  100  as  a  sample  page,  the  reports  for  1906  are  cited  as 
follows:— [1906]  A.C.  100,  [1906]  1  Ch.  100,  [1906]  2  Ch. 
100,  [1906]  1  K.B.  100,  [1906]  2  K.B.  100,  [1906]  P.  100. 

There  are  three  other  important  series  of  reports  published  at 
the  present  time,  to  each  of  which  reference  may  occasionally  be 
made,  namely  the  Law  Journal  Reports,  the  Law  Times  Reports 
and  the  Times  Law  Reports.  The  first  of  these  is  divided  into 
three  volumes  for  each  year,  namely  Chancery,  King's  Bench  and 
Bankruptcy,  and  a  third  volume  containing  statutes  and  reports 
on  Privy  Council,  Probate,  Divorce  and  Admiralty  cases.  They 
are  cited  by  the  number  of  the  volume,  the  Court  to  which  they 
refer,  and  the  page,  each  volume  in  a  given  year  bearing  the  same 
number.  Thus,  for  the  year  corresponding  to  volume  68,  the 
references  would  be— 68  L.J.  Ch.  100,  68^  L.J.  K.B.  100,  68 
L.J.  P.  100.  The  volumes  of  the  Law  Times  Reports  contain 
cases  from  all  Courts,  and  are  cited  by  the  number  and  page,  as 
86  L.T.  100.  The  Times  Law  Reports,  which  are  not  so  often  cited 
in  the  Courts  as  the  preceding,  but  which  often  contain  cases  not 
reported  elsewhere,  are  cited  by  the  volume  and  page,  thus, 
22  T.L.R.  100.  In  addition  to  these  reports,  there  are  two  other 
series  containing  somewhat  brief  reports,  and  to  which  it  may 
sometimes  be  necessary  to  refer,  namely  the  Weekly  Reporter  and 
the  Weekly  Notes.  The  former  of  these  is  cited  by  the  number 
of  the  volume  and  the  page,  thus,  45  W.R.  100,  and  the  latter 
by  the  year  of  publication  and  the  page,  as  (1906)  W.N.  100. 

Limits  of  space  prevent  reference  to  earlier  series  of  law 
reports,  particularly  to  the  large  and  valuable  series  of  private 
reports  which  preceded  the  Law  Reports,  and  to  the  earlier  form 
which  these  latter  took  ;  and  also  to  reports  dealing  with  cases 
of  a  particular  class,  such  as  Bankruptcy  cases,  Taxing  cases, 
Commercial  cases,  &c.  Those,  however,  who  desire  information 
on  the  subject  will  find  a  full  list  of  the  abbreviations  used  for  all 
these  reports  in  the  appendix  to  Jelf's  "Where  to  find  your  Law." 
Those  who  seek  a  short  account  of  the  history  of  Law  Reports 
will  find  it  in  the  chapter  on  the  subject  in  Pollock's  "First  Book 
of  Jurisprudence." 


The   subject   of   after-acquired    property  in    bankruptcy   has 
been  referred  to  in  an  earlier  part  of  this  volume  of  the  Journal, 
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and  in  connection  therewith  the  case  of  In  re  Bennett,  J.I. A.,  xli, 
169,  was  quoted.  The  case  was  decided  too  late  to  be  dealt  with  at 
all  fully  there,  but  as  it  is  now  reported  in  the  Law  Reports  [1907] 
1  K.B.  149,  and  contains  many  points  of  interest,  a  more 
extended  reference  to  it  may  be  made  here.  The  facts  were  as 
follows  :  A  debtor  was  adjudged  bankrupt  in  1896.  No  assets 
were  disclosed,  and  the  Official  Receiver  became  trustee.  The 
debtor  remained  undischarged,  and  died  in  1905.  About  a  year 
before  his  death  he  effected  two  small  policies  on  his  life  and 
paid  the  premiums  out  of  his  earnings.  On  his  death  his  brother 
administered  his  estate  which  consisted  solely  of  the  amount  due 
under  the  two  policies.  After  payment  of  costs  of  administration 
the  amount  was  divided  among  the  next  of  kin  of  the  deceased. 
The  administrator  was  one  of  the  next  of  kin,  and  not  knowing  of 
the  bankruptcy,  he  distributed  the  estate,  retaining  his  own  share 
and  the  shares  of  two  of  the  next  of  kin  who  were  infants. 
Subsequently  the  Official  Receiver  heard  of  the  death  of  the 
bankrupt,  and  that  the  moneys  due  under  the  policies  had  been 
received  by  the  administrator,  and  he  thereupon  claimed  payment 
of  these  moneys  from  the  administrator.  In  June,  1906, 
Bigham,  J.,  ordered  the  administrator  to  pav  over  to  the  Official 
Receiver  his  own  share  which  he  had  retained,  and  also  the  two 
shares  that  he  held  for  the  infants,  on  the  ground  that  such 
moneys  formed  part  of  the  estate  of  the  bankrupt;  but  held  that 
the  administrator  was  protected  in  respect  of  the  shares  he  had, 
in  good  faith,  paid  away  to  the  other  next  of  kin,  and  ought  not 
to  be  ordered  to  pay  these  over  again. 

The  Official  Receiver  now  applied  that  Herbert  Bennett,  one 
of  the  next  of  kin  who  had  received  his  share,  might  be  ordered 
to  pay  over  such  share  to  him  on  the  ground  that  it  formed  part 
of  the  estate  of  the  bankrupt.  It  was  held  by  Bigham,  J.,  that 
the  principle  laid  down  in  Cohen  v.  Mitchell,  J.I. A.,  xli,  168,  only 
applied  where  the  transaction  was  for  value,  and  that  a  person 
who  receives  after-acquired  property  from  a  bankrupt  or  his 
representative  otherwise  than  for  value,  cannot  retain  it  as  against 
the  trustee  in  bankruptcy.  As  therefore  no  value  had  been  given 
for  the  share  in  the  estate,  the  recipient  was  ordered  to  refund  it 
to  the  Official  Receiver. 


Another  bankruptcy  case  of  some  interest,  and  in  which 
policies  of  life  assurance  were  also  involved,  is  that  of  In  re 
Tyler,  ex  parte   The   Official  Receiver  [1907_  1  K.B.  865.     Here 
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one  William  Tyler  was  adjudged  bankrupt  in  1896.  At  the 
commencement  of  the  bankruptcy,  the  bankrupt  was  entitled  to 
two  policies  of  assurance,  effected  on  his  own  life,  which  had  been 
assigned  to  his  bankers  in  1893  to  secure  an  overdraft.  Towards 
the  end  of  1895  the  bankrupt  got  into  difficulties,  and  informed 
his  wife  that  he  was  unable  to  pay  the  interest  on  his  overdraft 
and  the  premiums  on  the  policies,  and  requested  her  to  make 
these  payments  for  him,  to  prevent  the  premiums  being  paid  by 
the  mortgagees  or  the  policies  lapsing  or  being  sold.  This  was 
done  by  the  wife  through  the  bankers  until  the  death  of  the 
bankrupt  in  1906,  when  the  sum  so  paid  by  the  wife  amounted  to 
,€481.  The  policy  moneys  amounted  to  £936,  and  after  the 
bankers  had  deducted  the  amount  due  to  them  for  principal, 
interest  and  costs,  there  remained  the  sum  of  .£514,  and  chis  was 
paid  by  the  mortgagees  to  the  Official  Receiver.  The  widow 
then  claimed  to  be  paid  out  of  this  amount  the  sum  of  €481  paid 
by  her  for  premiums  and  interest.  At  the  commencement  of 
the  bankruptcy  the  amount  due  to  the  bankers  on  the  security 
of  the  policies  was  in  excess  of  their  surrender-value.  The 
Official  Receiver  asked  for  a  declaration  that  the  sum  of  €514 
formed  part  of  the  property  of  the  bankrupt  divisible  amongst  his 
creditors,  but  Bighain,  J.,  held  that,  although  the  widow  had  no 
legal  right,  and  probably  also,  no  equitable  right,  to  be  repaid  the 
£481,  yet  the  trustee,  as  an  officer  of  the  Court,  must  do  what 
was  just  and  right.  He  therefore  ordered  that  £481,  out  of  the 
€514,  should  be  paid  to  the  widow.  The  Official  Receiver 
appealed  against  this  decision,  and  on  his  behalf  it  was  contended 
that  the  principle  as  to  the  officer  of  the  Court  doing  what  was 
fair  and  just,  irrespective  of  the  strict  legal  rights  of  the  parties, 
was  confined  to  the  special  case  of  money  paid  under  a  mistake  of 
law.  The  Court  of  Appeal,  however,  upheld  the  decision  of 
Bighain,  J.,  and  declined  to  limit  the  application  of  the  principle 
in  the  way  suggested.  Vaughan  Williams,  L.J.,  in  delivering 
judgment  to  this  effect,  quoted  the  words  of  James,  L.J.,  "I  am 
"  of  opinion  that  a  trustee  in  bankruptcy  is  an  officer  of  the 
"  Court.  .  .  .  The  Court  then,  finding  that  he  has  in  his  hands 
"  money  which  in  equity  belongs  to  someone  else,  ought  to  set 
"  an  example  to  the  world  by  paying  it  to  the  person  really 
"  entitled  to  it.  In  my  opinion  the  Court  of  Bankruptcy  ought 
"  to  be  as  honest  as  other  people."  He  went  on  to  point  out 
that,  in  addition  to  the  above  mentioned  principle  in  the  widow's 
favour,  "  in  this  particular  case,  having  regard  to  the  fact  that 
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"  these  policies  were  entered  into  by  the  bankrupt  before  the 
"  commencement  of  the  bankruptcy,  and  then  the  wife,  at  his 
"  request,  advanced  the  money  to  pay  the  premiums,  it  seems 
"  tolerably  plain  .  .  .  that  she  had  such  an  interest  in  the 
"  policies  as  entitled  her  to  prevent  the  trustee  or  other 
"  representative  getting  the  benefit  of  those  policies  without 
"  recouping  the  premiums  which  she  had  paid."  Farwell  and 
Buckley,  L.JJ.,  delivered  judgment  to  the  same  effect.  The 
principle  on  which  this  case  was  decided  is  &  very  interesting  one, 
but  considerable  care  must  be  exercised  in  applying  it  to  another 
set  of  facts  not  standing  on  all  fours  with  the  present  case.  The 
need  for  this  caution  can  be  seen  by  reference  to  the  case  of 
In  re  Hall,  ex  iparte  The  Official  Receiver  [1907]  1  K.B.  875, 
which  was  decided  at  the  same  time  as  the  preceding  case,  but 
where,  in  somewhat  different  circumstances,  the  Court  declined 
to  apply  the  principle  in  question,  and  gave  judgment  in 
favour  of  the  Official  Receiver,  reversing  the  decision  of  the 
County  Court  and  the  Divisional  Court  which  had  followed  that 
principle. 

There  appears  to  be  an  increasing  tendency  on  the  part  of 
assurance  companies  to  invest  some  portion  of  their  funds  in  the 
debentures  of  trading  companies.  In  these  circumstances  it  is 
perhaps  as  well  that  attention  should  be  called  to  three  recent 
cases  in  connection  with  the  re-issue  of  debentures,  as  they  raise 
a  very  real  difficulty  in  regard  to  the  security  of  such  investments. 
The  first  case  is  that  of  In  re  Geurge  Runtledge  <V  Sons,  Limited 
[1904]  2  Ch.  474.  Here  the  company  had  power  to  borrow  by 
means  of  first  mortgage  debentures  which  should  have  •priority 
over  all  other  mortgages  or  securities  of  the  company.  Such 
debentures  were  issued  to  the  full  amount  authorized.  The 
company  subsequently  purchased  some  of  them  in  the  open 
market  and  took  a  transfer  of  them  to  itself,  and  afterwards  sold 
them  to  various  persons  and  executed  transfers  in  favour  of  the 
purchasers.  In  a  debenture  holder's  action,  it  was  held  by 
Buckley,  J.,  that  the  debentures  so  re-issued  had  ceased  to  be 
securities,  and  that  they  did  not  therefore  rank  pari  passu  with 
the  other  debentures  of  the  same  series.  In  delivering  judgment, 
he  said  :  "  The  company  had  become  the  assignee  of  its  own 
'•'  undertaking,  by  way  of  charge,  to  secure  the  payment.  The 
"  result,  to  my  mind,  is  that  the  debt  and  the  security  are  both 
"  absolutely  gone.     A  man  cannot  be  the  assignee  of  his   own 


414  Legal  Notes.  [July 

'  debt,  and  cannot  be  the  mortgagee  of  property  of  which  he  is 
'  also  mortgagor.  The  debt  was  gone  and  the  security  was  also 
'  gone.  Subsequently  the  company  transferred  these  debentures. 
'  ...  To  my  mind  that  transaction  had  no  effect.  The 
'  purchasers  were  transferees  of  nothing.  There  was  no  debt  in 
'  existence ;  there  was  no  security  in  existence  at  the  date  of  the 
{  transfer  to  them." 

The  second  case  is  that  of  In  re  W.  Tasker  8c  Suns,  Limited 
[1905]  2  Ch.  587.  Here  the  company  had  power  to  borrow  by 
means  of  debentures,  and  in  pursuance  of  such  powers  certain 
debentures  were  duly  issued  in  1896.  In  1899  the  company 
borrowed  certain  sums,  and  as  security  for  these  advances 
deposited  with  the  lenders  unissued  debentures  of  the  nominal 
value  of  double  the  amount  advanced,  such  debentures  being 
registered  in  the  names  of  the  lenders.  The  company  repaid 
portions  of  the  amount  advanced,  and  on  such  repayments,  took 
a  blank  transfer  of  debentures  of  double  the  amount  so  repaid,  in 
accordance  with  the  original  agreement  for  the  loan.  From  time 
to  time,  as  the  company  received  applications  for  debentures, 
these  blank  transfers  were  rilled  in  with  the  names  of  the 
applicants,  who  paid  to  the  company  the  full  nominal  value  of  the 
debentures ;  and  these  transferees  were  then  entered  on  the 
register  of  debentures  in  place  of  the  original  lenders.  On  the 
company  going  into  liquidation,  the  transferees  claimed  to  rank 
pari  passu  with  the  original  debenture  holders,  but  Kekewich,  J., 
held  that  they  were  not  so  entitled,  and  this  decision  was  upheld 
on  appeal.  Cozens-Hardy,  L.J.,  in  delivering  judgment  in  the 
Court  of  Appeal,  said :  "  It  seems  to  me  that  the  redemption  of 
1  the  debentures  by  payment-off  of  the  loans  must  involve 
'  precisely  the  same  consequences  as  if  the  debentures  had 
1  been  redeemed  by  payment-off  of  the  amount  due  on  the 
'  debentures  themselves.      In   either   case   the   debentures   were 

'  spent I   think  the  debentures,  when  redeemed,   must 

'  be  considered  as  dead  and  gone  for  all  purposes,  and  as 
•  incapable  of  transfer  ....  The  result  is  that  the  instant  the 
•'  debentures  were  redeemed  by  the  company,  the  redemption 
'  enured  for  the  benefit  of  all  the  persons  entitled  to  the  pari 
1  passu  charge." 

The  third  case,  that  of  In  re  Perth  Electric  Tramways 
Company,  Limited  [1906]  2  Ch.  216,  is  even  more  far-reaching 
in  its  effect.  Here  the  company,  in  1903,  assigned  its  property  and 
assets  to  trustees  (subject  to  certain  prior  charges)  to  secure  an 
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issue  of  debentures.  In  1905,  the  company  arranged  to  borrow 
from  its  bankers  upon  the  security  of  the  deposit  of  certain  of 
these  debentures,  and  these  were  accordingly  signed  and  sealed  by 
the  company.  Bv  arrangement  with  the  bank,  they  were  signed 
and  sealed  in  blank,  that  is,  without  the  holder's  name  or  the 
date,  and  they  were  not  registered  in  the  debenture  register  or  at 
Somerset  House.  The  company  repaid  the  loan  and  received 
back  the  blank  debentures,  and  immediately  afterwards  issued 
certain  of  them,  filling  in  the  name  of  the  holder  and  the  date, 
but  without  resealing  the  debentures,  and  the  holders  of  them 
were  duly  registered  as  such,  and  the  debentures  themselves  wen- 
registered  at  Somerset  House.  These  holders  had  no  reason  to 
suppose  that  there  had  been  any  prior  dealings  with  the 
debentures.  On  a  question  being  raised  as  to  their  validity,  it  was 
held  that  the  debentures  were  not  validly  issued.  In  delivering 
judgment  to  this  effect,  Swinfen  Eady,  J.,  said  :  "The  debentures 
"  have  served  their  purpose.  They  have  been  used  as  security 
"  for  the  loan,  albeit  a  temporary  loan,  and  the  loan  has  run  its 
"  course,  and  has  been  paid  off.  Under  those  circumstances  I 
"  am  of  opinion  that  the  debentures  in  question  were  issued  or 
"  agreed  to  be  issued,  and  that  as  the  company  has  no  power, 
"  according  to  the  trust  deed  under  which  the  debentures  were 
"  created,  to  re-issue  debentures,  it  is  not  now  in  a  position  to  deal 
"  with  .  .  (these)  debentures.'" 

The  difficulty  raised  by  these  cases  is  a  very  serious  one  to 
investors  in  debentures,  since  in  all  cases  it  will  be  difficult,  and 
in  many  cases  practically  impossible,  to  ascertain  whether  any 
particular  debentures  which  it  is  proposed  to  purchase,  have  been 
re-issued  within  the  meaning  of  these  decisions.  This  and  other 
difficulties  relating  to  debentures,  such  as  questions  raised  in 
connection  with  the  validity  of  perpetual  debentures,  power  to 
give  a  mortgagee  of  debentures  an  option  of  purchase,  and  power 
to  obtain  specific  performance  of  an  undertaking  to  subscribe 
for  debentures,  are  dealt  with  in  the  proposed  new  Companies 
Bill,  introduced  by  Earl  Granard,  and  also  in  the  Companies 
(Debentures  and  Debenture  Stock)  Bill  introduced  by  Lord 
Avebury,  but  pending  the  passing  of  one  or  other  of  these  Bills, 
considerable  caution  should  be  exercised  in  purchasing,  or 
subscribing  for,  debentures ;  and  it  may  perhaps  be  considered 
advisable  to  confine  such  investments  to  debentures  where  there 
is  an  express  provision,  contained  either  in  the  debentures  them- 
selves or  in  the  trust  deed  by  which  they  are  secured,  permitting 
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of  their  re-issue,  and  making  the  charge  available  for  any 
debentures  re-issued,  up  to  a  certain  amount.  Where  such  a 
provision  for  re-issue  exists,  the  cases  referred  to  above  have  no 
application,  at  any  rate  as  far  as  the  endangering  of  the  security 
is  concerned. 


Another  group  of  recent  cases  of  great  importance,  also 
dealing  with  the  subject  of  investments,  may  next  be  noticed. 
Unlike  the  preceding  group,  which  deals  with  the  nature  of  the 
security,  this  group  is  concerned  with  the  transfer  of  ownership 
of  securities.  The  two  first  cases  to  be  noticed  are  well  known, 
and  can  therefore,  although  very  important,  be  passed  over  with 
but  a  slight  reference.  The  third,  however,  is  a  more  recent  case, 
and  for  this  reason,  as  well  as  on  account  of  its  importance,  calls, 
perhaps,  for  a  more  extended  notice. 

The  first  of  the  three  cases  in  the  group  is  that  of  Starkey  v. 
Bank  of  England  [1903]  A.C.  114.  Here  a  broker  obtained  a 
transfer  of  Consols  and  Bank  Stock,  standing  in  the  names  of  two 
trustees,  by  means  of  a  power  of  attorney  purporting  to  be  signed 
by  the  two  trustees,  and  which  he  believed  to  be  so  signed.  As  a 
matter  of  fact,  however,  the  signature  of  one  of  the  trustees  had 
been  forged.  On  this  being  discovered  after  the  death  of  the 
trustee  who  had  actually  signed  the  power,  the  Bank  wras  ordered 
by  Kekewich,  J.,  to  replace  the  stock,  and  the  broker  was  ordered 
to  indemnify  the  Bank  in  respect  of  such  replacement.  The 
broker  appealed  against  this  decision,  but  it  was  confirmed  by  the 
Court  of  Appeal  and  ultimately  by  the  House  of  Lords,  it  being 
held  that  the  broker,  by  applying  for,  and  tendering  the  power  of 
attorney,  must  be  taken  to  have  given  an  implied  warranty  that 
he  had  authority  to  act  for  the  owners  of  the  stock,  and  that  he 
was  therefore  liable  to  indemnify  the  Bank  against  the  claim  of 
the  owners  to  have  the  stock  replaced. 

The  second  of  these  cases  is  the  very  well-known  one  of 
Sheffield  Corporation  v.  Barclay  [1905]  A.C.  393.  This  also  was 
a  case  of  stock,  in  this  instance  that  of  the  Sheffield  Corporation, 
standing  in  the  names  of  two  trustees,  and  a  transfer  in  favour  of 
Barclay,  purporting  to  be  signed  by  both  trustees,  was  tendered 
by  Barclay  to  the  Sheffield  Corporation  for  registration,  and  he 
was  duly  registered  as  the  holder  of  the  stock.  It  was  afterwards 
transferred  by  him,  and  passed  into  the  hands  of  a  bond  fide 
holder  for  value.  As  a  matter  of  fact,  the  signature  of  one  of  the 
trustees  had  been  forged,  and  on  this  fact  coming  to   light  after 
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the  death  of  the  other,  the  Corporation  was  ordered  hy  the  Court 
to  replace  the  stock.  They  did  so,  and  then  called  upon  Barclay 
to  indemnify  them.  Judgment  was  given  in  favour  of  the 
Corporation  in  the  first  instance,  but  this  decision  was  reversed 
by  the  Court  of  Appeal  who  decided  in  favour  of  Barclay.  This 
latter  decision  was,  however,  reversed  by  the  House  of  Lords  who 
decided  in  favour  of  Sheffield  Corporation,  and  held  that  there 
was  an  implied  contract  that  the  transfer  was  genuine,  and 
therefore,  as  between  the  two  innocent  parties,  the  loss  should 
be  borne  by  Barclay  who  caused  the  Corporation  to  act  upon  an 
instrument  which  turned  out  to  be  invalid.  The  object  of  these 
notes  is  rather  to  call  attention  to  cases  than  to  comment  upon 
them,  but  in  passing  it  may  be  well  to  call  attention  to  the  far- 
reaching  effect  of  this  decision.  Barclay  only  held  this  stock  for 
a  few  weeks  and  had  ceased  to  hold  it  for  some  years  before 
this  action  was  brought,  so  that  any  individual  or  company  who 
may  buy  and  sell  Stock  Exchange  securities  may,  years  after  a 
security  has  been  sold,  be  called  upon  to  replace  its  value,  on  the 
ground  that  the  transfer  under  which  it  was  originally  obtained 
was  forged,  and  it  may  well  happen  that  after  such  a  lapse  of 
time,  there  will  be  no  effectual  remedy  against  the  person  from 
whom  the  security  was  attained.  This  fact,  coupled  with  the 
great  difficulty  in  an  ordinary  Stock  Exchange  transaction  of 
ascertaining  that  a  transfer  is  actually  executed  by  the  person  or 
persons  purporting  to  execute  it,  may  well  give  rise  to  anxious 
thought  and  care  on  the  part  of  those  who  have  to  deal  with  such 
securities. 

The  third,  and  most  recent  case  of  the  group  is  that  of  The 
Bank  of  England  v.  Cutler  [1907]  1  K.B.  889.  Here  certain 
inscribed  stock  stood  in  the  name  of  one  Marian  Pearson.  Such 
stock  is  only  transferable  by  an  entry  in  the  register  of  the  stock 
kept  by  the  Bank  of  England,  duly  signed  by  the  transferor  or  his 
attorney.  For  the  purpose  of  enabling  such  transferor  to  be 
identified  by  the  Bank,  it  is  the  custom  of  the  latter  to  keep  a 
list  of  stockbrokers  whose  identification  of  the  transferor  is 
accepted.  In  1903,  Annie  Pearson  and  Jeanie  Pearson,  relatives 
of  the  holder  of  the  stock,  having  obtained  possession  of  the  stock 
receipt,  went  to  a  solicitor,  Jeanie  Pearson  introducing  herself  as 
Marian  Pearson,  and  instructed  him  to  procure  a  transfer  of  the 
stock  to  one  Abraham  Loftus  Tottenham,  whose  son,  it  was 
stated,  was  about  to  advance  a  sum  of  money  to  Marian  Pearson. 
The  solicitor  sent  his  clerk  with  the  two  women  to  the  defendant, 
vol.  xli.  2  Q 
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a  stockbroker  whose  name  was  on  the  Bank's  identification  list, 
and  Jeanie  Pearson  was  introduced  to  him  as  Marian  Pearson, 
and  he  was  instructed  to  prepare  a  transfer  to  Abraham 
Tottenham  as  upon  a  nominal  consideration.  The  defendant 
accordingly  prepared  the  usual  ticket  giving  particulars  of  the 
proposed  transfer,  and  sent  it  to  the  Bank  with  notice  that  he 
would  attend  in  the  course  of  the  afternoon  aud  identify  the 
transferor.  He  attended  accordingly,  when  the  transfer  was 
executed  by  Jeanie  Pearson  signing  the  name  of  Marian  May 
Pearson  in  the  transfer  book  of  the  Bank,  the  defendant  signing 
his  name  in  the  margin  of  the  transfer  with  the  words  "Witness 
to  the  identity  of  Marian  May  Pearson " ;  and  a  new  stock 
receipt  was  made  out  in  the  name  of  Abraham  Tottenham.  The 
stock  ultimately  passed  into  the  hands  of  a  Mr.  Gibbs,  who 
bought  it  in  the  market,  and  it  was  transferred  to  him.  In  1905 
the  forgery  was  discovered,  and  Annie  and  Jeanie  Pearson  were 
prosecuted  and  convicted.  Marian  Pearson  then  called  upon  the 
Bank  to  reinstate  her  upon  the  register,  which  the  Bank  did, 
purchasing  stock  for  that  purpose,  and  they  also  paid  her  certain 
dividends  which  she  had  not  received.  The  Bank  then  sued  the 
defendant  to  recover  the  amount  paid  by  them  for  the  new  stock 
and  arrears  of  dividends,  as  damages  for  breach  of  an  implied 
warranty  that  the  person  identitied  by  the  defendant  was  Marian 
May  Pearson,  in  consequence  of  which  they  had  been  compelled 
to  replace  the  stock  in  her  name.  The  defendant  claimed  an 
indemnity  from  the  solicitor,  whom  he  brought  in  as  third  party. 
In  delivering  a  considered  judgment  in  favour  of  the  Bank, 
A.  T.  Lawrence,  J.,  said  :  "  I  come  therefore  to  the  conclusion, 
"  as  a  matter  of  fact,  that  the  defendant  did  request  the  Bank  to 
"  permit  Marian  May  Pearson  to  make  this  transfer,  and  did 
"  identify  this  woman  Jeanie  as  Marian  May  Pearson,  the  true 
"  owner  of  the  stock.  The  legal  effect  of  this  was  to  warrant  that 
"  she  was  Marian  May  Pearson,  and  promise  to  indemnify  the 
"  Bank  if  she  was  not.  I  see  no  essential  difference  between  this 
"  case  and  that  of  Starkey  v.  Bank  of  England,  or  Sheffield 
"  Corporation  v.  Barclay.  What  was  warranted  in  those  cases 
"  was  authority,  but  authority  is  involved  in  identity.  The  latter 
"  contains  the  former."  With  regard  to  the  contention  of 
defendant's  counsel  that  the  Bank  was  not  bound  to  replace  the 
stock,  he  said :  "  Prima  facie,  a  transfer  which  the  Bank  has 
"  permitted  is  valid,  and  if  acted  upon  bond  fide  and  for 
"  value,  the  Bank  is  estopped  as  well  from  touching  it  as  from 
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"  saying  that  it  is  invalid."      The    case    has    been    entered    for 
appeal,    but  the   appeal  had   not   been    heard   when  these  notes 


were  written. 


Another  case  relating  to  the  subject  of  investments  may  be 
briefly  noticed,  that  of  Speyer  Brothers  v.  The  Commissioners  of 
Inland  Revenue  T1907J  1  K.B.  246.  Here  securities  were  issued 
by  the  Mexican  Government  in  the  shape  of  Gold  Coupon 
Treasury  Notes,  practically  in  the  form  of  promissory  notes 
payable  in  two  years'  time,  with  coupons  attached  for  half-yearly 
pavmeuts  of  interest,  and  with  no  security  except  the  promise  of 
the  Government  to  pay  the  amount  named  in  the  notes.  The 
Commissioners  found  that  the  instruments  in  question  were 
capable  of  being  sold  on  the  London  Stock  Exchange,  and  held 
that  they  were  marketable  securities  issued  by  a  foreign  state 
within  the  meaning  of  section  82,  subsection  1  (b)  of  the  Stamp 
Act,  1891,  and  should  therefore  be  assessed  to  stamp  duty  as 
marketable  securities.  On  a  case  being  stated  for  the  opinion  of 
the  Court,  Walton,  J.,  held  that  the  instrument  was  a  promissory 
note,  and  was  sufficiently  stamped  as  such.  The  Commissioners 
appealed,  and  the  Court  of  Appeal  decided  in  their  favour, 
holding  that  the  instruments,  although  capable  of  being  described 
as  promissory  notes,  were  also  properly  described  as  marketable 
securities,  and  as  such  attracted  the  appropriate  stamp  duty. 


In  connection  with  the  subject  of  the  liability  of  an  assurance 
company  for  the  acts  of  its  agent,  particularly  in  the  matter  of 
rilling  up  the  proposal,  discussed  in  an  earlier  part  of  this  volume, 
the  case  of  M'Millan  v.  The  Accident  Assurance  Company, 
Limited  (J.I. A.,  xli,  124)  was  referred  to,  but  no  particulars 
were  given  as  they  were  not  then  available.  The  case  has  now 
been  carried  to  a  higher  Court,  and  the  decision  of  the  latter  will 
now  be  found  in  (1907)  44  S.L.R.  334.  The  particulars  of  the 
case  are  as  follows  :  The  defenders  issued  a  policy  under  which 
they  became  liable  to  indemnify  the  pursuer  in  respect  of  any 
compensation  payable  to  workmen  who  should  be  injured  while  in 
his  employment.  The  policy  contained  the  usual  clause  making 
the  proposal  the  basis  of  the  contract  and  incorporating  it  in  the 
policy.  It  went  on  to  provide  that  "  the  company  shall  not  be 
"  held  liable  in  respect  of  any  knowledge  of,  or  notice  to,  an 
"  agent  which  shall  not  have  been  communicated  to,  and  have 
"  been  acknowledged  in  writing  by,  the  company  at  its  registered 
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"  office."  The  proposal  contained  the  usual  question  as  to 
whether  any  proposal  for  this  class  of  risk  had  previously  been 
declined  or  withdrawn.  This  was  answered  in  the  negative,  and 
it  was  admitted  that  this  was  not  a  true  answer,  as  a  previous 
proposal  to  another  office  had  been  declined;  but  it  was  contended 
on  the  pursuer's  behalf  that  the  company's  agent,  and  also  their 
inspector  who  filled  up  the  proposal,  knew  of  the  previous 
proposal  having  been  declined,  and  that  the  proposer  supplied 
full  and  accurate  information  to  the  inspector  and  relied  upon  his 
filling  up  the  proposal  form  correctly.  The  proposer  further 
said  that  he  did  not,  himself,  read  over  the  proposal  before 
he  signed  it,  being  led  to  believe  that  it  was  in  accordance 
with  the  information  which  he  had  supplied.  The  first  Court 
decided  in  favour  of  the  assurance  company,  Biggar's  case 
(J.I. A.,  xli,  122)  being  approved  and  Bawden's  case  (J. LA., 
xli,  123)  distinguished,  and  on  appeal  this  decision  was 
confirmed.  The  Lord  Justice  Clerk,  in  delivering  judgment  to 
this  effect,  said :  "  Upon  the  question  whether,  in  the  circum- 
"  stances  of  the  case,  it  can  be  held  that  the  company  is 
"  bound  by  the  knowledge  of  their  agent,  of  facts  contrary 
"  to  what  is  stated  in  the  proposal,  I  am  clearly  of  opinion 
"  that  it  cannot.  .  .  .  The  pursuer  contends  that  the  defenders* 
"  agent  inserted  the  false  statement  in  the  proposal,  acting 
"  as  agent  of  the  company.  I  cannot  accept  that  suggestion. 
"  The  proposal  is  the  pursuer's  proposal.  It  is  his  duty  to 
"  see  that  his  proposal  is  true  in  all  substantial  particulars. 
"  If  he  chooses  to  allow  another  person  to  fill  it  up,  then 
"  such  a  person,  in  doing  so,  is  acting  not  in  the  course  of 
"  his  duty  to  any  third  party.  He  is  acting  as  the  agent  for  the 
"  proposer  and  for  nobody  else."  With  regard  to  the  assertion 
that  the  proposer  did  not  read  the  proposal  before  signing  it,  he 
said  :  "  If  he  chooses  to  take  the  risk  of  trusting  that  another  has 
"  drawn  up  the  document  as  he  desired  it,  he  must  take  the 
"  consequences  if  there  be  statements  above  his  signature  which 
"  are  false. "  Bawden's  case  was  again  doubted  and  distinguished, 
and  Biggar's  case  was  approved.  The  decision  of  the  Supreme 
Court  of  the  United  States  in  the  case  of  The  New  York  Life 
Insurance  Company  v.  Fletcher  (1885)  117  U.S.  Rep.  519  was 
referred  to  with  approval. 


The  well-known  case  of  Roberts  v.  The  Security  Company 
(J.I.A.,  xli,  125)   came  under  the  consideration  of  the  Judicial 
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Committee  of  the  Privy  Council  recently  in  connection  with 
the  case  of  The  Equitable  Fire  and  Accident  Office,  Limited, 
v.  The  Ching  Wo  Hong  [1907]  A.C.  96,  and  in  view  of 
the  importance  attaching  to  the  first-named  case,  particulars 
of  the  latter  case  may  be  of  interest.  A  fire  policy  in  ford' 
contained  a  provision  that  no  additional  insurance  was  allowed, 
except  with  the  consent  of  the  company,  who  had  issued 
the  policy.  A  tire  occurred,  and  a  policy  issued  by  the 
Western  A<<uranee  Company  and  apparently  duly  executed 
was  found  in  the  insured's  safe.  This  policy  contained  a 
statement  in  common  form  to  the  effect  that  the  insured  having 
paid  the  amount  of  the  premium  for  insuring  against  loss  or 
damage  by  fire,  the  company  agreed  to  hold  the  property 
described  therein  insured  against  fire.  The  policy  went  on  to 
state,  that  (condition  11)  "This  insurance  will  not  be  in  force 
"  nor  will  the  company  be  liable  in  respect  of  any  loss  or 
"  damage  happening,  before  the  premium,  or  a  deposit  on  account 
"  thereof,  is  actually  paid."  It  was  found,  as  a  matter  of 
fact,  that  no  premium  was  paid  on  it.  It  was  contended, 
nevertheless,  on  behalf  of  the  insurance  company,  who  were 
the  appellants,  that  in  spite  of  this  fact,  the  insurance  in 
question  was  in  force  when  the  fire  occurred,  and  thus 
invalidated  the  existing  insurance,  and  Roberts  v.  The  Security 
Company  was  quoted  in  support  of  this  contention.  Lord  Davey, 
in  delivering  the  judgment  of  the  Privy  Council,  dismissing  the 
appeal,  said  :  "  The  question  therefore  is  whether  the  premium  not 
"  having  been  paid  wholly  or  partially,  the  policy  executed  by 
"  the  Western  Assurance  Company  ever  became  effective,  and  this 
"  must  be  decided  in  the  same  way  as  if  an  action  had  been 
"  brought  by  the  respondents  on  that  policy  ...  It  is  plain  from 
"  the  language  of  the  condition  (condition  11  quoted  above | 
"  that  it  applies  ...  to  the  lirst  premium  .  .  .  indeed  it  may  be 
"  said  that  it  applies  primarily  to  the  first  premium  .  .  .  Their 
"  Lordships  are  of  opinion  that  the  11th  condition  qualifies 
"  and  restricts  the  engagement  of  the  company,  and  converts 
"  what  would  otherwise  be  an  absolute  engagement  into  a 
"conditional  one,  and  that  the  words  fhavmg  paid'  to  the 
"  companv  are  common  form  words  or  words  of  style  for 
"  expressing  the  consideration  for  the  company's  engagement, 
"  which  would  become  accurate  when  that  engagement  became 
"  effective.  .  .  .  Their  Lordships  cannot  treat  the  fact  of  the 
"  executed  policy  having  been   handed   to   the   respondents  as  a 
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"  waiver  of  the  condition,  or  attach  any  importance  to  the 
"  circumstance.  What  was  handed  to  the  respondents  was  the 
"  instrument  with  this  clause  in  it,  and  that  was  notice  to  them, 
"  and  made  it  part  of  the  contract,  that  there  would  be  no 
"  liability  until  the  premium  was  paid.  It  was  not  a  matter  of 
ct  conditional  execution  but  of  the  construction  of  what  was 
"  executed.  The  learned  counsel  for  the  appellant  company 
"  cited  and  relied  on  a  decision  of  the  Court  of  Appeal  in 
"  England,  in  Roberts  v.  The  Security  Company.  It  is  enough 
"  for  their  Lordships  to  say  that  the  words  of  the  instrument  in 
"  that  case  were  different  from  those  which  their  Lordships  have 
"  to  construe,  and  they  are  relieved  from  saying  whether  they 
"  would  otherwise  have  been  prepared  to  follow  it." 


An  interesting  and  important  case  relating  to  the  right  to 
the  custody  of  deeds  is  that  of  In  re  Palmer,  Lancashire  and 
Yorkshire  Reversionary  Interest  Company,  v.  Burke  [1907] 
1  Ch.  486.  Here,  by  certain  mortgages  and  assignments,  the 
plaintiffs  became  absolutely  entitled  to  two  shares  in  a  reversion 
under  a  settlement.  On  the  reversion  falling  into  possession,  the 
defendant,  who  was  the  sole  surviving  trustee  of  the  settlement, 
admitted  the  plaintiffs'  title  to  the  shares  in  question,  but 
refused  to  pay  over  the  amounts  unless  the  mortgage  deeds  and 
assignments  constituting  the  plaintiffs'  title  were  delivered  to 
him  on  completion.  The  plaintiffs  refused  to  hand  them  over, 
and  applied  for  an  order  that  the  defendant  should  pay  the 
shares  in  question  to  them,  and  for  a  declaration  that  he  was 
not  entitled  to  insist  on  their  delivering  up  the  deeds  relating  to 
their  title.  Swinfen  Eady,  J.,  in  deciding  that  the  trustee  could 
not  insist  on  the  deeds  being  handed  over,  said — "  no  authority 
"  has  been  produced  in  support  of  the  trustee's  contention.  The 
u  deeds  do  not  belong  to  the  trustee  in  point  of  law,  nor  has  he 
"  paid  for  them.  The  deeds  purport  to  be  mortgages  and 
"  assignments  to  the  company.  The  trustee  is  not  purchasing 
"  from  the  company  anything  like  an  interest  in  land  which  the 
"  deeds  would  go  with.  The  company  has  offered  the  usual 
"  acknowledgment  and  undertaking,  but  that  is  not  enough  for 
"  the  trustee,  he  insists  on  the  delivery  up  of  the  deeds.  In 
"  my  opinion  the  trustee  has  not  established  any  right  to  the 
"  deeds.  .  .  .  When  money  is  paid  by  a  trustee  to  a  person  who 
"  receives  it  under  a  power  of  attorney,  the  trustee  cannot  claim 
"  that  the  power  of  attorney  should  be  given  up  to  him.      It  was 
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11  said  that  the  trustee  would  be  in  a  very  unfortunate  position  if 
11  an  action  were  brought  against  him  for  the  fund,  and  he  had 
"  not  the  deeds  ;  but  it  might  equally  be  said  that  the  company 
"  would  be  in  a  very  unfortunate  position  if  they  handed  over 
"  the  deeds,  and  the  assignee  disputed  the  assignment  and 
u  brought  an  action  against  the  company  to  set  it  aside. "  The 
case  is  of  interest  to  assurance  companies  in  respect  of  their 
investments  in  reversions,  as  showing  that  they  need  not  hand 
over  their  title  deeds  to  the  trustees  when  the  reversion  falls  in. 
The  chief  importance,  however,  lies  in  the  fact  that  it  apparently 
applies  also  to  the  ordinary  case  of  payments  made  by  an 
assurance  company  under  its  policies,  at  any  rate,  to  the  payment 
of  claims,  unless,  as  is  not  infrequently  the  case,  it  is  a  term  of 
the  contract  that  all  deeds  relating  solely  to  the  policy  shall  be 
handed  over  to  the  assurance  company  on  payment  of  the  claim. 


The  case  of  In  re  Colonel  Eyre  {Deceased)  [1907]  1  K.B.  331, 
is  concerned  with  the  rate  of  estate  duty  payable  on  reversions, 
and  is  therefore  of  interest  to  all  who  invest  in  such  securities. 
The  case  turned  on  the  effect  of  section  7,  subsection  6,  of  the 
Finance  Act,  1894.  This  subsection  provides  that  il  where  an 
"  estate  includes  an  interest  in  expectancy,  estate  duty  in  respect 
"  of  that  interest  shall  be  paid,  at  the  option  of  the  person 
"  accountable  for  the  duty,  either  with  the  duty  in  respect  of  the 
"  rest  of  the  estate,  or  when  the  interest  falls  into  possession ; 
"  and  if  the  duty  is  not  paid  with  the  estate  duty  in  respect  of 
"  the  rest  of  the  estate,  then — (a)  for  the  purpose  of  determining 
"  the  rate  of  estate  duty  in  respect  of  the  rest  of  the  estate,  the 
"  value  of  the  interest  shall  be  its  value  at  the  date  of  the  death 
"  of  the  deceased ;  and  (b)  the  rate  of  estate  duty  in  respect  of 
"  the  interest  when  it  falls  into  possession  shall  be  calculated 
'■'  according  to  its  value  when  it  falls  into  possession,  together 
"  with  the  value  of  the  rest  of  the  estate  as  previously 
"  ascertained."  Here  the  pai'ties  accountable  for  the  estate  duty 
on  a  reversionary  interest  passing  on  the  death  of  Colonel  Eyre 
elected  to  pay  the  duty  when  it  fell  into  possession,  and  on  that 
event  happening,  contended  that  although  in  the  circumstances 
the  rate  of  estate  duty  was  fixed,  in  accordance  with  the  section 
of  the  Finance  Act  1894  quoted  above,  by  the  value  of  the 
reversion  when  it  fell  into  possession,  yet  that  the  amount  upon 
which  such  duty  should  be  paid  was  the  value  of  the  reversion  as 
at   the   date   of  Colonel  Eyre's  death.     The  value  at  the  latter 
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date,  in  1902,  was  £13,758,  whereas  the  value  when  in  fell  into 
possession  in  1906  was  £28,939.  The  Crown  claimed  duty  on 
the  latter  amount,  and  it  was  held  by  Bray,  J.,  that  although  the 
statute  did  not  state  in  clear  terms  what  was  to  be  the  amount  on 
which  the  duty  was  to  be  payable  at  each  of  the  times  given  by 
the  option,  nevertheless  it  must  be  held  that  the  contention  of 
the  Crown  was  correct,  and  that  duty  was,  in  the  circumstances, 
payable  on  the  value  of  the  interest  when  it  fell  into  possession. 


Another  case  relating  to  estate  duty,  and  in  which  policies  of 
assurance  were  involved,  is  that  of  Lethbi-idge  v.  The  Attorney- 
General  [1907]    A.C.    19.      Here  the  father    of   the  appellant 
effected  fifteen  policies  on  his  life,  and  after  maintaining  them 
for  some  time,  assigned  them  to  his  son  (the  appellant)  under  a 
family  arrangement  entered   into  in  order  to  relieve  the  father 
from   certain  pecuniary   difficulties.      The  material   part   of  the 
arrangement    was    that    the     sou,    who    was    tenant-in-tail    in 
remainder,   mortgaged   the  inheritance    in  the  family   estate  to 
assist  his  father,  who  was  tenant  for  life,  and  the  father  in  return 
assigned  these  policies  to  his  son,  together  with  an  annual  sum 
out    of  his   life    interest   in   the    estate    sufficient    to    pay    the 
premiums.     In    these    circumstances   it  was    contended    by   the 
Crown  that  estate  duty  was  payable  on  the  policy  moneys  on  the 
death   of  the   father,  as   constituting    an    interest   purchased   or 
provided   by    the     father     by    an    arrangement    with    the    son 
within  the  meaning  of  section  2,  subsection  1  (d)  of  the  Finance 
Act,    1894.      Judgment    was    given    against    the    Crown    by 
Phillimore,  J.,  but  this   decision  was   reversed   by  the  Court  of 
Appeal,  only  to    be    restored    by    the   House    of   Lords.     Lord 
Macnaghten,    in     giving    judgment    against    the    Crown,    said  : 
"  The  policies,  which  had  been  effected  in  support  of  a  charge  on 
"  the  father's  life  interest,  were  redeemed  by  moneys  raised  by  a 
"  charge  upon  the  inheritance.     The  son,  in  my  opinion,  acquired 
"  them   by  purchase.     He   gave   more    than    an    equivalent    for 
"  what  he  received.     Any  respectable  insurance  company  would 
"  have  dealt  with    him    on    much    easier   terms.     If  pecuniary 
"  considerations  alone  are  to  be  regarded,  the  transaction  seems 
"  to   have   been    a    most   disadvantageous   bargain  for  the  son. 
"  However   that    may   be,  the    son    undoubtedly    gave    valuable 
"  consideration  for  the  policies,  and  they  were  made  over  to  him 
"  absolutely.  .  .  .     The    only  other   question  is,   What   was  the 
"  position  of  the  son  with  regard  to  the  annual  sums  which,  in 
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"  pursuance  of  the  family  arrangement,  .  .  .  were  to  be  devoted 
"  to  keeping  up  the  policies.  In  my  opinion,  those  annual  sums 
"  belonged  to  the  son,  and  to  no  one  else." 

In  connection  with  the  testamentary  dispositions  of  a  deceased 
policyholder,  a  difficulty  sometimes  occurs,  more  often  perhaps  in 
connection  with  the  small  policies  of  industrial   assurance  than 
with  ordinary  policies,  by  reason  of  the  fact  that,  in  addition  to 
executing  an  ordinary  will  dealing    with  all    his  property,  the 
assured  has  also  executed  a  will  dealing  only  with  his  policy,  and 
a  question  arises  as  to  the  relative  force  and  effect  of  the  two  wills. 
Such  a  case  came  before  the  Court  recently  in  Simpson  v.  Faxon 
[1907]  P.  54.     Here  a  testator,  in  1898,  executed  a  will,  drawn 
up  by  a  solicitor,  disposing  of  all  his  property  and  appointing 
his  daughter  sole  executrix,   and  in    1U05   he,  through  another 
solicitor,  executed  a  codicil  which  was  described  as  "  a  codicil  to 
the   last   will",   by   which,    inter  alia,   he   revoked   all    previous 
appointments  of  executors  and  trustees.    Between  the  dates  of  these 
two  documents  the  testator,  who  had  insured  his  life  for  a  small 
sum,  executed  a  printed  form  of  will  which  he  obtained  from  the 
assurance  company.     This  form,  which  was  executed  in  1903, 
according  to  its  terms  purported  to  be  "  the  last  and  only  will  and 
testament "    of  the  testator.     It   dealt  only  with   the   policy  of 
assurance,  and  appointed  an  executor.     It  was  duly  executed  as 
a  will.     In  granting  probate  of  all  three  documents,  the  President, 
Sir  Gorell  Barnes,  said,  "  There  is  no  doubt  to  my  mind  that,  as 
"  a  matter  of  fact,  the  deceased  cannot  really  have  intended  the 
"  policy  form  of  will   to  have  been  a  revocation  of  his  general 
"  dispositions,  and  to  have  left  himself  intestate  as  to  the  greater 
"  part  of  his  property.  ...     In  my  opinion  all   three  documents 
"  should  be  admitted  to  probate.     I  do  not  think,  having  regard 
''  to  the  circumstances  which  these  testamentary  papers  disclose, 
"  that  the  words  'last  and  only3  can  be  taken  as  revoking  what 
"  had   been   done  by   the   previous  will.     The   document   which 
"  contains  the  words  in    question  is  a  printed  form,  evidently 
"  drawn  up  for  the  purpose  of  disposing  of  a  policy  of  assurance 
"  only,  and  appointing  an  executor  to  deal  with  that  matter  only. 
"  It  is  very  unfortunate  that  it  should  have  been  drawn  in  this 
"  way,    but    it    is,   notwithstanding  the   words  '  and  only ',  not 
"  intended    to    be    a    complete    disposition     of    the    testator's 
"  property." 
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In  view  of  the  considerable  interest  taken  in  life  assurance 
circles  as  to  the  effect  of  the  decisions  in  the  cases  of  The  Victoria 
Daylesford  Syndicate,  Limited  v.  Dott  [1905]  2  Ch.  624,  and 
Bonnard  v.  Dott  [1906]  1  Ch.  740,  particulars  of  another  case 
dealing  with  the  same  subject  may  not  be  out  of  place.  For  the 
benefit  of  those  who  are  not  familiar  with  the  above-named  cases, 
it  may  be  said  that  they  both  relate  to  the  position  of  an 
unregistered  money-lender  with  regard  to  a  contract  into  which 
he  has  entered  in  that  capacity.  In  the  Victoria  Daylesford  case 
it  was  held  by  Buckley,  J.,  that  the  effect  of  such  non-registration 
was  to  make  any  contract  entered  into  by  the  unregistered 
money-lender  in  that  capacity  an  illegal  one,  upon  which  he 
could  not  sue.  In  Bonnard's  case,  the  Court  of  Appeal  took  a 
similar  view,  and  the  situation  was  clearly  expressed  by 
Collins,  M.R.,  who,  in  the  course  of  his  judgment,  said,  "  The 
"  defendant  is  a  person  who  is  declared  by  the  Court  to  be  a 
"  money-lender,  and  who,  by  his  omission  to  register  himself, 
"  finds  himself  under  a  statutory  incapacity  to  enforce  the  bargain 
"  he  has  made.  The  consequence  of  that  is  that  whether  it  is 
"  the  borrower  or  the  lender  who  brings  the  matter  before  the 
"  Court,  the  transaction  is  absolutely  void.  The  lender  cannot 
"  compel  the  borrower  to  return  the  money  lent,  while  the 
"  borrower  .  .  .  can  compel  the  lender  to  return  the  securities 
"  for  the  loan,  at  any  rate  on  the  terms  of  repaying 
"  the  amount  lent."  Following  on  this  decision  the  appeal 
in  the  Victoria  Daylesford  case  was  dismissed  without 
argument  ([1906]  1  Ch.  747  n.).  These  decisions  caused  some 
alarm  among  life  assurance  companies,  and  The  Life  Offices' 
Association  in  consequence  took  the  opinion  of  Mr.  C.  M. 
VVarmington,  K.C.,  on  the  situation  thus  created.  This  opinion 
was  of  a  reassuring  nature,  and  indicated  that  no  change  in 
practice  was  called  for  by  these  decisions.  Quite  recently  another 
case,  dealing  with  the  same  subject,  has  been  decided,  that  of 
Lodge  v.  National  Union  Investment  Company  [1907]  1  Ch.  300. 
Here  the  plaintiff  assigned  a  reversion  and  a  policy  of  assurance 
to  the  defendants,  who  were  money-lenders  within  the  meaning  of 
the  Money-lenders  Act,  1900,  but  were  not  registered  under  that 
Act.  The  deeds  were  in  the  form  of  absolute  assignments,  but  it 
was  admitted  that  the  transaction  was  really  one  of  mortgage.  The 
reversion  was  subject  to  a  prior  mortgage  which  the  defendants 
subsequently  paid  off,  and  this  mortgage,  and  a  policy  of  assurance 
held  by  the  prior  mortgagee  as  further  security,  were  transferred 
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to  them.  The  plaintiff  now  applied,  inter  alia,  for  (1)  a 
declaration  that  the  contracts  and  transactions  were  illegal  and 
void  as  against  him,  and  (2)  for  the  delivery  up  to  him  of  the 
assignments  and  securities.  Parker,  J.,  in  delivering  judgment, 
referred  to  the  old  Usury  Laws,  and  said:  "It  seems  reasonably 
"  clear  that  at  any  rate  in  equity,  if  not  also  at  law,  a  person 
"  taking  advantage  of  the  exception  arising  from  the  fact  that  he 
"  belonged  to  the  class  for  whose  protection  the  statutes  wire 
"  passed,  could  not  assert  any  right  unless  he  was  himself 
"  prepared  to  do  what  the  Court  considered  fair  to  the  defendant/' 
He  therefore  held  that  upon  the  plaintiff  refunding  to  the 
defendants  the  amount  actually  received  by  him  or  paid  on  his 
account,  they  should  deliver  up  the  conveyance  and  policy  in 
respect  of  the  first  transaction,  but  that  in  respect  of  the  transfer 
of  the  prior  mortgage  and  policy,  which  were  transferred  on  the 
defendants  paying  off  such  prior  mortgage,  they  were  entitled  to 
the  benefit  of  that  securitv. 


An  actuary  is  not  often  called  upon  to  quote  a  rate  for  an 
annuity  on  the  life  of  a  person  who  is  already  dead,  if  one  may  so 
express  it.  That  he  may  be  required  to  do  so,  however,  can  be 
seen  from  the  decision  in  the  case  of  In  re  Robbing,  Bobbins  v.  Legge 
[1906]  2  Ch.  648.  Here  a  testator  directed  his  trustees,  out  of 
the  proceeds  of  his  estate,  to  purchase  a  Government  annuity  for 
his  wife,  on  her  life,  of  £400  per  annum.  The  testator  died  on 
11  October  1905,  and  his  will  was  proved  on  25  November  1905. 
The  wife,  on  whose  life  and  for  whose  benefit  the  annuity  was  to 
be  purchased,  survived  the  testator,  but  died  on  27  October  1905, 
before  the  will  was  proved,  and  without  having  made  any  election 
to  take  the  value  of  the  annuity  in  cash.  Her  administrators 
then  claimed  that  they  were  entitled  to  the  sum  which  would,  at 
the  testator's  death,  have  purchased  the  annuity  in  question. 
Swinfen  Eady,  J.,  in  delivering  judgment  in  favour  of  the 
representatives  of  the  widow,  said — "  The  law  was  stated  by  Sir 
"  Thomas  Plummer,  M.R.,  in  Palmer  v.  Crauford  3  Swans.,  482, 
"  487,  m  this  way.  .  .  .  '  "Where  money  is  bequeathed  to  be 
"  '  invested  in  the  purchase  of  an  annuity  for  the  life  of  the 
"  ■'  legatee,  and  the  legatee  dies  before  it  is  laid  out  or  even  .  .  . 
"  '  before  the  fund  is  available,  as  during  the  life  of  the  person, 
"  l  after  whose  death  the  investment  is  to  be  made,  yet  still  it  is 
"  '  a  vested  legacy,  and  the  legatee  for  whose  benefit  it  was 
"  '  intended,  having  survived  the  testator,  may  elect  either  to  take 
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"  '  the  sum  or  have  it  laid  out  in  an  annuity.'  ...  I  determine 
"  that  the  legal  personal  representatives  (of  the  widow)  are 
"  entitled  to  such  a  sum  as  at  the  date  of  the  death  of  the  testator 
"  would  have  purchased  a  Government  annuity  of  £400  on  the 
"  life  of  the  widow."  This  decision  has  since  been  confirmed 
by  the  Court  of  Appeal. 


In  an  earlier  part  of  this  volume  {J. I. A.,  xli,  225)  reference  is 
made  to  the  fact  that  an  order  for  foreclosure  absolute  is 
chargeable  with  ad  valorem  conveyance  duty  on  the  amount  owing 
for  principal,  interest  and  costs,  and  sectiou  6  of  the  Finance  Act, 
1898,  which  deals  with  the  matter,  is  there  quoted.  The  matter 
recently  came  before  the  Court  in  the  case  of  hi  re  Luvell  and 
Collard's  contract  [1907]  1  Ch.  249.  This  was  a  vendor  and 
purchaser  summons,  taken  out  because  part  of  the  title  consisted 
of  an  order  for  foreclosure  absolute  dated  30  January  1896,  in 
respect  of  a  legal  mortgage  for  £22,000,  which  Avas  only  stamped 
with  os.  The  purchaser  objected  to  the  stamping  of  this  document, 
and  the  vendor  contended  that  as  the  foreclosure  order  was  made 
before  the  Finance  Act,  1898,  it  did  not  require  an  ad  valorem 
stamp.  Swinfen  Eady,  J.,  however,  decided  in  favour  of  the 
purchaser,  and  held  that  section  6  of  that  Act  was  declaratory  and 
therefore  retrospective,  so  that  the  order  of  1896  required 
stamping  as  a  conveyance  on  sale,  under  section  54  of  the 
Stamp  Act,  1891. 

It  will  no  doubt  at  once  strike  the  readers  of  these  notes  that 
one  large  class  of  cases,  which  would  appear  to  come  within  their 
scope,  is  conspicuous  by  its  absence.  Reference  is,  of  course, 
made  to  cases  arising  in  connection  with  the  Workmen's 
Compensation  Acts,  and  in  view  of  the  considerable  number  of 
life  assurance  companies  which  now  transact  business  of  this  class, 
the  omission  to  notice  cases  of  this  description  may  perhaps  call 
for  explanation.  It  need  hardly  be  said  that  the  omission  has 
not  arisen  from  any  lack  of  material.  It  is  rather  due  to  the 
superabundance  of  it.  The  space  available  for  these  notes  is 
necessarily  limited,  and  having  regard  to  the  fact  that  ample 
provision  has  been  made  in  other  directions  for  furnishing  full 
reports  of  Workmen's  Compensation  cases,  as  for  example  in  the 
admirable  series  of  reports  edited  by  the  late  Mr.  R.  M. 
Minton-Senhouse,  it  seems  better  that  cases  of  this  class 
should  be    omitted    altogether    from    notice    here.     It    mav   not 
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be  out  of  place,  however,  in  view  of  the  fact  that  the  new 
Workmen's  Compensation  Act,  1906,  comes  into  operation  on 
July  1st,  to  remind  the  readers  of  these  notes  that  the  Act  extends, 
inter  alia,  to  all  the  employees  of  assurance  companies  whose 
remuneration  does  not  exceed  £250  per  annum,  whether  they  be 
members  of  the  inside  or  outside  staff;  and  that  the  exemption 
from  liability  hitherto  existing,  where  the  injury  is  caused  by 
the  serious  and  wilful  misconduct  of  the  employee,  no  longer 
exists  if  the  injury  results  in  death  or  serious  and  permanent 
disablement. 


Frequency-Curves  and  Moments.  By  Robert  Henderson, 
F.I. A.,  Assistant  Actuary  of  the  Equitable  Life  Assurance 
Society  of  the  United  States. 

[Reprinted  by  permission  from  the  Transactions  of  the  Actuarial  Society 
of  America,  vol.  viii.  p.  30.] 

O 

kjO  much  has  recently  been  said  on  the  subject  of  the  use  of 

frequency-curves  in   all   sorts   of  statistical  work  that  it    seems 

desirable  that  a  concise   statement  of  their  general  theorv  should 

be  readily  available  for  the  actuarial  student. 

Perhaps  for  our  purposes  it  would  be  more  accurate  to  speak 
of  a  frequency  function,  because  the  curve  only  enters  into  the 
question  as  a  convenient  graphical  representation  of  the  function, 
and  all  the  computations  are  made  by  the  use  of  the  algebraic 
function  without  any  necessary  reference  to  the  geometrical  curve. 
It  has,  however,  become  a  well-established  practice  to  speak  of 
the  frequency-curve,  and  no  material  advantage  would  be  gained 
by  departing  from  customary  usage  in  the  matter. 

If  a  variable  may  have  any  value  within  certain  limits,  the 
curve,  in  which  the  ordinate  y  is  proportional  to  the  chance  of 
the  variable  having  the  value  x  represented  by  the  abscissa,  is- 
called  the  curve  of  frequency.  For  example,  let  the  variable  be 
the  length  of  a  human  life  which  may  have  any  value  from  zero 
to  the  limits  of  the  mortality  table.  The  chance  of  the  duration 
falling  between  x  and  x+dx  is  evidently  {tx  —  Ix+dx)  /0  or 
lj.fxxd:c  I0,  so  that  the  equation  of  the  frequency-curve  in  this 
case  is  y  =  /ryu,x. 

Similarly,  if  two  points  be  taken  at  random  on  a  straight  line, 
the  curve  of  frequency  of  the  distance  of  the  furthest  of  the  two 
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from  a  specified  end  is  represented  by  the  straight  line  y  =  .v 
between  the  limits  0  and  a  where  a  is  the  length  of  the  line. 

Where  in  any  two  cases  the  variables  are  comparable  quantities, 
such  as  the  heights  of  individuals  in  two  different  nations  or  the 
durations  of  life  in  two  different  groups  of  individuals,  it  is 
convenient  to  have  some  short  method  of  comparison  between  the 
two  ;  some  coefficient  or  factor  which  will  indicate  whether  one 
curve  or  the  other  falls,  on  the  whole,  on  the  higher  values  of  the 
variable,  and  if  so  by  how  much. 

The  quantity  most  frequently  used  for  this  purpose  is  the 
mean  value  of  the  variable  obtained  by  multiplying  each  value 
by  its  probability  and  summing.  In  other  words,  if  mt  be 
the  mean  value  and  a   and  b  the  limits  of  the  curve,  we  have 

yxdx 

J  a 

«h=75 

ydx 


It  is  evident  from  the  above  method  that  if  in  one  curve  the 
value  of  nil  is  greater  than  in  another,  the  former  falls  on  the 
average  on  higher  values  of  the  variable.  It  is  also  evident  that 
represented  geometrically,  n%x  is  the  abscissa  of  the  centre  of 
position  of  the  area  included  between  the  curve  and  the  base. 

Other  functions  which  have  been  used  for  this  purpose  are  the 
median  and  the  mode.  The  median  is  that  value  of  the  variable 
which  it  is  as  likely  as  not  to  exceed.     Its  value  h  is  determined 

from  the  equation      ydx=     ydx  where  a  is  the  lower  and  b  the 

J  a  J  h 

upper  limit  of  the  value  of  x.  The  mode  is  the  value  of  the 
variable  whose  probability  is  the  greatest.  For  instance :  in 
the  case  where  the  curve  is  represented  by  the  equation 
y=f(t)  =  lx+t/j,x+t,  t  being  the  variable,  we  see  that  the  mean 
value  of  t  is  the  complete  expectation  of  life  at  age  x,  that  the 
median  value  is  what  is  known  as  the  vie  probable  or  equation  of 
life,  and  that  the  mode  corresponds  to  the  most  probable  after- 
lifetime. 

When  the  mean  value  of  the  variable  has  been  determined, 
the  next  question  is,  "  How  closely  do  the  values  of  the  variable 
cluster  about  this  mean  value  or  how  widely  dispersed  are  they  ?  " 
Several  methods  might  be  proposed  of  measuring  the  degree  of 
dispersion,  but  the  most  natural  one  in  connection  with  the  mean 
is  the  mean  square  of  the  departure  designated  by  ^  when  the 
departure  is  measured  from  the  mean. 
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The  mean  square  of  the  departure  from  any  given  value  is 
known  as  the  second  moment  about  that  value.  The  value  of  the 
second  moment  m2  about  any  given  origin  can  be  readily 
expressed  in  terms  of  mu  the  mean  value  of  the  variable,  and 
/io  as  follows  : 

Designating  the  operation  of  taking  the  mean  value  by 
writing  M  in  front  of  the  expression,  we  have 

/*2=M  [x—  m1)2  =  Ma?2— 2miMx  +  m,2=)H2-2m,2  -f-  rni2=  m2  —  m {- 

or  nt.2  =  p.o+  itij2. 

It  is  thus  evident  that  the  second  moment  about  any  other  value 
of  the  variable  is  greater  than  that  about  the  mean  value.  In 
other  words,  taking  the  mean  value  as  point  of  reference  makes 
the  second  moment  a  minimum.  It  thus  appears  that  the  second 
moment  has  a  natural  connection  with  the  mean  value  of  the 
variable.  The  mean  absolute  departure,  departure  in  either 
direction  being  considered  positive,  has  a  similar  connection 
with  the  median. 

Other  measures  in  terms  of  /m2  are  sometimes  substituted  for 
it  in  order  to  express  the  dispersion  as  a  linear  magnitude.  The 
measures  most  frequently  so  used  in  connection  with  frequency- 
curves  in  general  are  the  standard  deviation  and  the  modulus. 
The  standard  deviation,  commonly  denoted  by  cr,  is  a  quantitv 
whose  square  is  equal  to  the  mean  square  of  departure.  In 
other  words  er~  =  //,.>.  The  modulus,  sometimes  denoted  by  c,  is 
determined  by  the  equation  c2  =  2/u,2,  and  the  name  is  derived 
by  analogy  from  the  normal  exponential  frequency-curve  whose 

equation  is  y=he  ~ c7-  in  the  case  of  which  curve  /*2=  -=  . 

Having  determined  the  mean  value  of  the  variable  and  the 
degree  of  dispersion  from  that  mean  value,  the  next  question  is 
whether  the  various  possible  values  of  the  variable  are  dispersed 
symmetrically  about  the  mean  value  or  whether  the  curve  is 
heaped  up  on  one  side  and  drawn  out  on  the  other.  And  as  the 
first  moment  necessarily  vanishes  and  the  second  moment  can 
give  us  no  information  on  the  subject  because  departures  in  both 
directions  enter  into  it  positively,  we  are  forced  to  look  to  the 
third  moment,  or  the  mean  value  of  the  cube  of  the  departure, 
for  a  criterion.  It  is  evident  that  if  the  curve  is  symmetrical, 
each  positive  departure  will  be  balanced  by  a  corresponding 
negative  one,  and  so   the  mean   value  of  the  cube  will  vanish. 
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It  is  thus  evident  that  a  value  of  the  third  moment,  other  than 
zero,  is  an  indication  of  a  lack  of  symmetry.  Denoting  by  /z-3 
the  third  moment  about  the  mean  and  by  m3  the  corresponding 
moment  about  any  other  point  taken  as  origin,  we  have 

fX3  =  M  :>—/>»  i)3 

=  Maj3  —  3mi  Mo;2  +  SmfMx  —  m  ,3  =  m3  —  on^m.?  +  2m,3. 
=  m3  —  3mj/x.2  —  nix3. 
or      m3=/i3  +  3/H]/x-2+ »h3- 

Of  course,  the  curve  is  not  necessarily  absolutely  symmetrical 
if  1*3  vanishes,  but  any  marked  lack  of  symmetry  would  likely 
show  itself  in  the  value  of  /j^.  The  value  of  /m3  is  usually  taken 
as  a  measure  of  the  skewness  or  lack  of  symmetry,  being  divided 
by  c3  in  order  that  the  measure  may  be  always  numerical,  and 
the  quotient  being  designated  by  j  so  that  we  have  j=fi3c3. 
Another  function  entering  into  the  theory  of  curves  of 
frequency  is  the  quotient  of  the  square  of  the  third  moment 
by  the  cube  of  the  second  moment  and  denoted  by  j3u  so 
that  we  have  /3j  =/x32  A*-/-  But  we  have  j-  =  /x32\c6=/Mi2,8/j..23 
so  that  /?i  =  8/2. 

Similarly,  further  information  in  relation  to  the  curve  can  be 
secured  by  determining  the  moments  of  higher  order,  but  we 
shall  in  this  investigation  only  take  into  account  the  fourth 
moment  /i4  or  the  mean  value  of  the  fourth  power  of  the 
departure  from  the  mean,  and  the  quantity  /32  determined  from 
the  equation  /32=/A4  {*>*• 

The  value  of  m^  the  fourth  moment  about  any  other  point 
as  origin,  may  be  readily  seen  to  be  connected  with  that  of  /*4 
by  the  following  relation 

p,i  =  ni4—  ■iinlm3  +  6m12m.2  —  3mi4  or 

m4=fi4  +  4tw,/a3  +  6m{2fM-2  +  m^. 

In  practical  cases  it  frequently  occurs  that  the  form  of  the 
curve  of  frequency  cannot  be  determined  exactly,  but  must  be 
approximated  to  by  observation  of  a  limited  number  of  cases.  It 
is  therefore  of  interest  to  investigate  the  method  of  determining 
approximately  the  values  of  the  constants  above  defined,  in 
cases  where  the  number  of  observations  is  limited. 
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The  similarity  between  the  average  of  a  finite  number  of  cases 
and  the  mean  value  of  an  indefinitely  large  number,  including  the 
fact  that  the  latter  is  the  limit  of  the  former  when  the  number 
of  cases  is  indefinitely  increased,  indicates  the  average  as  an 
approximate  measure  of  the  mean  value.  As  each  of  the 
individual  cases  is,  however,  liable  to  variation,  it  is  evident  that 
the  average  is  also  so  liable,  and  in  fact  has  a  curve  of  frequency 
of  its  own  and  the  constants  of  this  curve  of  frequency  can  be 
determined  in  terms  of  those  of  the  primary  curve.  It  is  evident 
that  the  mean  value  of  the  average  of  n  variable  quantities  is  equal 
to  the  average  of  the  n  mean  values  of  those  quantities,  and  it 
follows  that,  if  those  n  quantities  follow  the  same  law  of  distribution 
and  have  the  same  mean  value,  such  mean  value  is  also  that  of 
the  average  of  the  n  quantities,  so  that  the  mean  value  in  the 
derived  curve  is  the  same  as  in  the  primary  curve.  With 
regard  to  the  other  moments,  we  have,  taking  the  mean  as 
origin  and  designating  moments  in  the  derived  curve  by 
accented  letters, 


tf  =  M  fXi+**+  •  •  •  +■*'»)"'  =  M  ^ 


^,.r+ . .  .x,r- 


+  M 


n1  rr  n 

'xx  +  2?2  +  .  .  •  .r„V       1 


^=m(*1+*2+ •••*»)  =  lM(*k»+rf+  .  .  .*»3) 


+  73  M  (32arfo  +  6Sfl?ia?2a?3)  =  —2  fJ-s 


+  42#i3#2  +  ti&cfa*  +  1 VZxfx^  +  242tf1a?2a?3#4} 

1    ,  0   ,        -.so,       1  3  (n  —  1 )     „ 

The  above  reductions  follow  from  the  principle  that  the  mean 
value  of  the  product  of  two  independent  variables  is  equal  to  the 
product  of  their  respective  mean  values,  and  from  the  fact  that 
the  mean  value  of  the  first  powers  of  the  variables  is  zero.  It  is 
vol.  xli.  2   H 
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evident  from  the  above  that  in   relation  to  the  other  constants 
above  mentioned  Ave  have 


,    i 

n*        n6       n 


J        \/nJ 


ai_fxi  +  3(n—l)fM22      /j,i 
P2  —  -5  -  ~i 


r  n 

=  -{fc+8(n-l)}  =  3+-(&-8). 

n  u  n 

From  these  equations  it  is  evident  that  as  we  take  the  average  of 
a  larger  and  larger  number  of  cases,  the  values  of  ySi1  and  jl  tend 
to  vanish,  that  is,  the  curve  becomes  more  and  more  symmetrical, 
and  the  value  of  /3a1  tends  to  approach  the  value  3,  which  will  be 
seen  later  to  be  the  value  of  this  function  in  the  normal 
symmetrical  exponential  curve  of  frequency. 

The  second  and  higher  moments,  as  derived  from  a  finite 
number  of  observations,  are  subject  to  the  additional  source  of 
error  that  besides  the  variability  of  the  individual  values,  the 
true  position  of  the  mean  is  not  known  and  we  are  forced  to  use 
the  average  of  the  known  values  as  a  substitute.  The  second 
moment,  as  derived  from  the  observations,  will  be 

1^/      &b,y    1  fv  2   ov  2*1     /2*,yi 

-(^1 =~)Zxi2—2Zx1 f-n — J  j 

n     \  n  J        n  <■  n  \  n  J  ' 

_  2#i2       (S.r,)2 
it  ir 

1        1  \  2 

—  —  >V?'  2_    Jl-V),    „ 

—  „     —''  ]    ^_,c.(nl2. 

n        n~J  n 

The  mean  value  of  this  is  evidently  -  —  fi-2,  so  that  the  second 
moment  as  derived  from  n  observations  is  on  the  average  less 
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than  the  true  second  moment  by       of  itself.     The  third  moment 

is.  similarly. 

=  l  Ix?  -  -g  (2ar,3  +  2avfc2)  +  -.  (2a:,3  +  SZxfx*  +  62*w3). 

The  mean  value  of  this  is 

f        3       2\  (n-l)(n-2) 

V         n        rrJ  ir 

The  fourth  moment,  as  derived  from  the  observations,  is 

«     V  n  J         n  it  n-  n6 

=  l  %Xi*-  \&xf+txx*x*)  +  -.(Sa^+SaW 

4-  VZxfXi  +  SZxfx&A  -  -A  (txi4  +  42<r13.r2 
"  n4 

+  6Sxi2x2-  +  1 22./  ,-u ,// 3  4-  2421r1r2r3,' .,) . 
The  mean  value  of  this  is 

4  (J  /         /*  —  1     A      3  -         0 ,       -ix,-i 

Hi  -  -  Hi  +  -2  ^4  +     2    M*J  -  n,  _H+  +  3  n  - 1  )fii-] 

(.      4       6       3\      3(n-l)     _/_      3> 

=  (n-l)(n-2)  (n-l)(n-3) 

Where  n,  the  number  of  observations,  is  large,  this  correction  is, 
of  course,  practically  negligible. 

There  are  other  cases  where  we  are  seeking,  not  the  ideal 
ultimate  moments  which  would  result  from  an  indefinitely  large 
number  of  observations,  but  a  concrete  method  of  representing 
the  results  of  a  finite  number  of  observations,  and,  in  such,  the 
uncorrected  moments,  as  derived  from  those  observations  should 
be  used. 

2  h  2 
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A  problem  in  connection  with  the  calculation  of  these  moments 
arises  from  the  fact  that  where  the  number  of  observations  is 
large,  we  are  usually  given,  not  the  exact  value  of  the  variable 
resulting  from  each  observation,  but  the  total  number  of  cases  in 
which  that  value  fell  within  each  of  a  number  of  specified 
intervals  in  value,  usually  proceeding  by  equal  differences,  the 
problem  being  to  determine  the  moments  from  the  data  so  given. 
For  example  :  in  the  case  of  a  mortality  experience,  we  are  given 
the  total  number  exposed  to  risk  in  each  year  of  age  and  also  the 
number  of  deaths  in  the  same  interval.  In  such  cases  it  is 
convenient  to  work  with  a  function  representing  the  total  number 
of  cases  greater  than  a  given  value,  as  the  exact  value  of  this 
function  can  be  determined  for  the  values  of  the  variable 
corresponding  to  the  points  of  division  between  the  various 
intervals.  If  this  function  be  denoted  by  F(#),  then  the 
equation    of  the    curve    of   frequency    of  the    variable    will    be 

d¥(x) 

We  have  then  generally 

n  rb 

\    (x  —  a)  "ydx  =:  —      (x  —  a) nd¥(x) 

=  -  [(x— a)«F  (x)  ] ;;  4-  n  |  '  {x  -  a)  ■  -^(x)  dx . 

But  the  first  term  on  the  right-hand  side  vanishes  for  both  limits, 
if  n  be  greater  than  zero,  so  that  we  have 

I    (x— a)nydx=n   \    (x  —  oY'-^^dx 

JO.  J" 

where  a  and  b  are  limits  of  value  within  which  all  the  observed 
values  of  the  variable  lie. 

But  we  have  approximately 

UJLX  =  S«Mj!  —  \  (««  +  ub) 

Jo 


4.1   C1"'"  —  "^ i    (&*a  _  d*ub\ 

+  11'W^        dx)      72^'W*3       dx3)' 


Calculating  then  the  respective  moments  about  x  =  a  we  have,  if 
we  assume  that  the  various  derived  functions  of  F(<r)  vanish  for 
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x  =  a  and  x=b  or,  in  other  words,  that  the  curve  of  frequency 
has  high  contact  with  the  curve  at  the  limiting  values — 

miF(a)  =  I    [x-a)ydx=  \  F(a?)<2a?=2»F(a?)-iF(a) 

J  a  J  a 

=2*_1(a?— «  +  £){F(ff)  — VQe+l)},  since  F(fi)  vanishes. 

=  ^-1G,-«  +  A)HFG,)-F(t.  +  l)}-1VF(«). 
»i3F(«)=3|  (a?-fl)2F(a;)daj=32^(a5-fl)2F(a5) 


=2r,(aj-a  +  i)3{F(a;)-F(a;+l)(-im1F(fl). 

«i4F(«)  =4[  (»-«)»F(»)d»=4Si(a?--«)»F(s)  -TVF(«) 

=2r1(8>-«  +  i)«{F(fl0-F(«+l)} 

-*Sfl(*-«  +  i)*{F(«)-F(«+l)}+¥JirP(«) 
=S6a-1(^-«+i)4{F(aj)-F(a?+l)}-^F(fl)-^-F(«). 

It  is  evident  in  the  above  equations  that  F(a)  — F(.r+1)  is  the 
number  of  cases  in  which  the  value  of  the  variable  falls  between 
x  and  x  +  1,  and  from  the  first  equation  we  see  that  the  mean 
value  can  be  correctly  determined  by  assuming  all  the  cases  in 
each  interval  to  be  concentrated  at  the  middle  point  of  the  interval. 
If  we  designate  then  by  accented  letters  the  second  and  higher 
moments  computed  on  that  assumption,  we  have  from  the 
remaining  equations — 


m2=m21  —  ^V 


mi  =  m31  —  {ml 
m4  =  nii1  —  hm.2l  +  ^-f-g  . 
Or,  reducing  to  the  mean  value  as  point  of  reference 


ffl,2— ±=nJ— JL 


fix  =  7H3  —  Smx  m2  +  2m  x3  =  m3l  —  jm,-  3m  x  m2 

fj.4  =  m4  —  4?u1m3  +  6mj2m2  —  3?Wx4 

=  m4l  —  hmJ  +  T^—4mlm21  +  m*  +  Qmx2m2 

—  \mx-  —  3m!4 
=  ?n4l  —  4:inli)i3l  +  6ml2m2l  —  3mj4  —  hnr2  +  \mx2  +  -jjjy 
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These  formulas  give  the  corrections  to  be  applied  to  the 
calculated  second  and  fourth  moments  in  order  to  determine 
their  true  value  and  show  that  the  third  moment  is  obtained 
correctly  without  adjustment. 

Hitherto  we  have  dealt  with  general  principles  applicable  to 
any  curve  of  frequency,  but  there  is  a  special  family  of  such 
curves  which  have  in  recent  years  almost  appropriated  the  title  to 
themselves.  I  refer  to  the  family  of  curves  whose  general 
differential  equation  takes  the  form,  when  the  mean  value  is  taken 

as  the  origin  of  x,  of  ----  = ; —      -5.       This  family  of  curves 

y  ax      c  +  bx  +  ax'2  J 

has  come  into  prominence  partly  because  it  includes  as  one  of  its 

members  the  curve  of  frequency,  as  given  in  the  theory  of  inverse 

probability,    of  the    probability    of   an    event    which    has    been 

observed  to  happen  a  specified  number  of  times   out   of  a  given 

number     of    trials,    and    as    another    member   the    well-known 

exponential   curve  of  error.     But   its  principal  claim   to   notice 

arises   from  the   fact  that   a   great   number  of  the  distributions 

occurring  in  nature  appear  to  closely  resemble  some  one  of  the 

types  of  curve  included  in  his  family. 

It  is  evident  from  the  form  of  the  equation,  that  log  y  becomes, 

in   general,  infinite  either  positively  or  negatively  along  with  x 

and  also  for  values  of  x  for  which  the  denominator  vanishes,  so 

that  these  values  of  x  will  be  the  limits  of  the  curve,  y  either 

vanishing    or    becoming    infinite.       We    have,    therefore,    three 

essentially  different  cases  according  as  the  roots  of  the  equation 

ax2  +  bx  +  c  =  0  are  real  and  of  different  signs,  real  and  of  the  same 

sign  or  complex.     In  the  first  case,  the  curve  is  limited  in  both 

directions,  the  two  roots  of  the  equation  being  the  limiting  values. 

In  the  second  case,  it  is  limited  in  one  direction  by  the  numerically 

least    of   the    two    roots,  but    extends    to    infinity   in   the    other 

direction,  while  in  the  last  case  the  curve   is  unlimited  in  both 

directions.     In  passing  from  the  first  to  the  second  curve,  we 

have  a  limiting  case  where  one  root  is  infinite  and  in  passing  from 

the  second  to  the  third,  we  have  the  case  where  the  two  roots 

are   equal ;    in  both  of  these  cases  the  curve  is  limited  in  one 

direction  and  unlimited  in  the  other.     Of  sufficient  importance  to 

be  distinguished  from  these  are  the  three  cases  where  b  vanishes, 

the  cases  being  distinguished  according  as  a\c  is  negative,  positive 

or  zero.     The   first   of  these  is  a  particular  case  of  the  first  type 

above  mentioned,  and  the  second  of  them  is  a  particular  case  of 

the  third  type,  while  the  last  is  a  limiting  case  through  which  one 
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passes  into  the  other.  In  this  last  case,  the  equation  takes  the 
form 

1  dii       d  ,  x 

-  -f-  —  j   logF 

y  ax      ax     ° "  c 

o 

tJC~ 

Hence  log  y  =  log  y„  —  %> 

or  y  =  y0e~  *°. 

This  is  the  well-known  exponential  law  of  error.  *We  have  thus, 
in  all,  eight  distinct  types  of  curve  belonging  to  this  family. 

Independently,  however,  of  the  type  of  curve  involved,  we 
can,  subject  only  to  certain  conditions,  express  the  coefficients  of 
the  differential  equation  in  terms  of  the  various  moments,  aod  it 
will  be  seen  by  an  examination  of  these  conditions  that  they  are 
really  onlv  the  conditions  that  the  various  moments  involved 
should  not  become  infinite. 

From  the  fundamental  equation  we  have — 

(b  +  z)y=  —  (c  +  bx  +  ax2)  -p . 

Suppose  now  /  and  m  are  the  limiting  values  of  the  curve,  these 
values  being  not  necessarily  finite. 

Then      l    {b  +  x)xn~lydx 

(ex11'1  +  bx"  +  axn+1)  j-  dx 
=  —  [(cxn-1  +  bxn  +  axn  +  1)y]1l 

+  I     {(n—l)cx"--  +  nbxH-1+{n+l)axn}ydx 

or,  if  (c-rbx  +  ax2)xn~1y  vanishes  for  both  limits. 

bftn-i+fa  =  (»—  l)Cfln-2  +  nbfln-i  +  {n  +  \)afxn 

or,      {l  —  (n+l)a}fj,n={n—l)b/jbn_1  +  (n—l)c/jLn_2. 

Putting'then  n  equal  in  succession  to  1,  2,  3,  and  4,  we  get,  since 
/i0=l,  (1—  2a)/xl  =  0,  as  we  should,  since  the  mean  value  has 
been  taken  as  the  origin, 

(1  —  3tf)/^2  =  c 

(1 -4^  =  2  V, 

(1  —  oa)fx4  =  3b/x3  +  3c/xL, . 
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Eliminating  b  and  c  from  these  equations,  we  have — 
2(1-  oa)fi4fi.2  -3(1 — 4«)  pi  -6(1-  3a)  fif  =  0 
or,  dividing  through  by  /if , 

2(l-5«)/32-3(l-4fl)/31-6(l-3fl)=0 
2&-3/S.-6  9(/3.,  +  3)-3(/SI  +  4)  2-37 


whence  #; 


10&-12&-18      10(&>  +  3)-12(/31  +  4)     10-12? 


■-  f     ,     A  +  4 

if  we  put  7  tor    ,,    ,  ., . 
[  p2  +  3 

Substituting  then  in  the  first  two  equations,  we  have — 
,  _  1  — 4a/x3  _         1        /^3 

2        /i-2  10 — 127  /i-2 

1         ° 

c=(l-3g)^=1()~12>y/i2. 

The    criterion    of   the    nature    of   the  roots   of  the  equation 
ax2  4-  bx  4-  c  =  0  is 


4ac      4(2— 37)(4—  Sy)^3      4(2-37)  (4-37) ' 

If  this  is  negative,  the  roots  are  real  and  of  different  signs ; 
if  it  is  positive  and  greater  than  unity,  they  are  real  and  of  the 
same  sign ;  while  if  it  is  positive  and  less  than  unity,  they  are 
complex;  if  k2  is  infinite,  one  root  of  the  equation  is  infinite; 
while  if  it  is  equal  to  unity,  the  two  roots  are  equal.  The  case 
where  k2  and  consequently  b  vanishes  requires  a  further  criterion 

a        2—37 1 

and   we    have    seen    that     -  or       — ~—     forms    this    criterion. 

c  4  —  07  /A., 

Since  /j^  is  essentially  a  positive  quantity,  this  is  negative  if  7  lies 

between  -|  and  4,  zero  or  infinite  according  as  7  has  one  or  the 

other  of  those  values,  and  positive  otherwise.     It  is  evident  from 

the  form  of  the  expression  for  J:2  that  it  is  negative  if  9(1—  y)2  is- 

less  than  unity,   positive  and  greater  than  unity  if  9(1—  y)2  is 

8 
greater  than  unity  and  less  than  1+     ',  and  positive  and  less  than 
*  4 

8  a 

unity  if  9  (1  —y)2  is  greater  than  1  4-   j  ;  also  that   -  is  negative 

4  C 

if  9(1— 72)  is  less  than  unity  and  positive  if  it  is  greater,  so  that 

the  value  of  7  relatively  to  that  of  8X  forms  a  criterion  of  the 

type  of  curve  which  will  give  the  required  moments. 


We  have 

then  the  following  eight  types  : 

Vs 

ilue  of  9(1—  7) " 

I 

=  1 

II 

=  1 

III 

<1 

IV 

<1 

V 

VI 

-""§ 

VII 
VIII 

>1+f 

>1 
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Value  of  #1 

=  0 

>0 
>0 
=  0 

>0 

>0 

>0 
=  0 

With  the  integration  of  this  function  and  the  consequent 
determination  of  the  equation  it  is  unnecessary  to  deal  here,  as  it 
reduces  readily  to  one  of  the  fundamental  forms  taken  up  in  all 
treatises  on  the  Infinitesimal  Calculus.  I  shall,  therefore,  content 
myself  with  appending  a  table,  showing  the  equation  of  each  type 
in  its  simplest  form  together  with  a  statement  of  the  mean  value 
of  x,  of  the  values  of  fju2,  f3u  7  and  k2  and  of  the  limitations  to 
which  the  constants  in  the  equation  are  subject  in  order  that  the 
conditions  on  p.  440  maybe  satisfied.  On  examination  it  will  be 
seen  that  these  are  also  the  conditions  that  the  area  of  the  curve 
should  be  finite  without  It  vanishing  and  that  the  values  of  the 
various  moments  up  to  the  fourth  inclusive  should  be  finite  (see 
p.  437).  I  have  assumed,  in  the  case  of  the  curves  which  are  limited 
in  one  direction,  that  the  skewness  is  positive  and  consequently 
that  the  direction  which  is  limited  is  the  negative  one.  The 
equation  of  curves  of  negative  skewness  can  be  obtained  by  putting 
— x  for  x  in  the  formula  and  changing  the  signs  in  the  column  giving 
the  limits  of  the  value  of  x  and  also  in  the  mean  value  column. 

When  it  is  desired  to  fit  a  curve,  following  any  other  general 
law,  to  a  given  set  of  observations,  the  general  method  would  be 
similar  to  that  above  indicated  for  this  particular  family  of  curves. 
The  values  of  the  various  moments  of  any  selected  point  should 
be  expressed  in  terms  of  the  arbitrary  constants  involved  in  the 
general  form  of  the  equation.  A  sufficient  number  of  orders  of 
moments  must  be  used  to  give  equations  equal  in  number  to  the 
arbitrary  constants  involved.  From  these  simultaneous  equations 
the  values  of  the  arbitrary  constants  would  then  be  determined. 
Of  course,  it  is  readily  seen  that  an  essential  condition  of  the 
applicability  of  this  method  is  the  possibility  of  expressing  the 
various  moments  as  some  known  function  of  the  arbitrary  constants. 
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REVIEWS. 
Frequency-Curves  and  Correlation.     By  W.  Palin  Elderton. 

Published  for   the    Institute   of  Actuaries   by   C.   &   E.    Layton,    London. 

Although  it  has  been  customary  in  actuarial  literature  to  recognize 
three  classes  of  graduation-methods — the  mechanical  or  summation, 
the  graphic,  and  the  mathematical  or  analytical — it  is  only  by 
courtesy  that  the  mathematical  methods  have  been  given  the  dignity 
of  a  class,  for  they  have  in  fact  been  generally  identified  with  a 
solitary  representative,  namely,  the  Gompertz-Makeham  and  its 
developments,  and  more  particularly  with  the  special  application  of 
that  method  described  in  the  Text-Book,  Part  II.  It  is  true  that 
occasional  references  to  the  important  work  that  has  been  done  of 
late  years  in  scientific  curve-fitting  have  found  their  way  into  the 
Journal  and  other  actuarial  publications,  and  the  expression 
"frequency-curve"  has  even  come  to  have  a  familiar  sound  at 
Staple  Inn  Hall  if  it  has  remained  for  most  a  '"word  like 
Basingstoke  teeming  with  hidden  meaning."  Mr.  G.  F.  Hardy's 
review  of  Prof.  Pearson's  "Chances  of  Death"  (J. LA.,  xxxiii,  530), 
the  courses  of  lectures  given  by  Mr.  Bowley  and  Mr.  Hardy  at  the 
Institute,  Prof.  Glover's  Makeham  graduation  of  the  American 
Table  by  the  moments  method  (Transactions  of  the  Actuarial 
Society  of  America,  vii,  339),  Mr.  Henderson's  short  but  most 
useful  paper  on  frequency-curves  and  moments*  (Transactions  of  tin 
Actuarial  Society  of  America,  1904),  Mr.  Elderton's  "Temporary 
Assurances"  and  "Spurious  Selection"  (J.L.A.,  xxxvii,  501  and 
xl,  221) — these,  and  perhaps  even  more  Mr.  Hardy's  graduation  of 
the  British  Offices  Tallies,  have  doubtless  led  a  few  enterprising 
members  of  the  profession  to  the  pages  of  Biometrika  and  other 
original  sources.  But  what  they  have  done  for  the  few,  the  book 
which  forms  the  subject  of  this  notice  does  for  the  many.  The 
book  is  in  the  main  a  compilation,  but  it  is  a  compilation  with 
practical  actuarial  examples,  and  this  makes  all  the  difference  to  an 
actuarial  reader.  Processes  which  seemed  mysterious  and  abstruse 
whenapplied  to  the  Miillerian  glands  of  2,000  male  swine  or  the  stature 
of  St.  Louis  school  girls,  assume  at  once  a  practical  meaning  to  the 
actuarial  student  when  exemplified  by  the  familiar  exposed  to  risk  and 
deaths.  It  is  scarcely  too  much  to  say,  therefore,  that  Mr.  Elderton  has 
rendered  possible  a  widerconception  of  mathematical  methods  of  gradu- 
ation than  has  hitherto  been  generally  entertained  in  actuarial  circles. 
In  the  present  stage  of  statistical  knowledge  any  work  on 
scientific  curve-fitting  must  necessarily  fall  far  short  of  the  ideal — 
if  such  a  thing  be  attainable.  The  ultimate  treatise  on  curve-fitting 
containing  a  complete  classification  of  the  various  mathematical 
formulas  which  can  be  used  to  represent  or  graduate  statistical  data, 
with  an  indication  of  the  classes  of  statistics  to  which  they  are 
respectively  adapted  and  with  diagrams  showing  the  various  shapes 

*  At  the  suggestion  of  several  members  of  the  Institute,  Mr.  Henderson's 
paper  has  been  reprinted  (by  permission)  on  pp.  429-442  of  the  present 
volume. — [Ed.  J. LA.] 
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they  assume  for  different  values  of  the  constants,  is  not  yet  possible. 
But  in  Prof.  Pearson's  method  of  moments  and  family  of  frequency- 
curves  there  is  the  material  for  two  very  important  chapters  in  that 
treatise,  and  these  two  chapters  are  admirably  written  in  Part  I  of 
Mr.  Elderton's  book.  The  method  of  moments  is  of  course  of 
general  application.  Given  any  series  of  statistical  observations  // 
and  any  mathematical  expression  /(,>) — to  take  the  case  of  one 
variable  only — by  which  it  is  proposed  to  represent  or  graduate 

them,  all  that  is  necessary  is  to  equate  the  values  of  I  afudx  and 

I  .//'(.  '•)'/,'•  for  /'  =  0,  1,  2,  Arc.,  until  as  many  equations  are  obtained  as 

there  are  constants  in  f(x),  and  then  to  solve  the  resulting  simultaneous 
equations.  The  question  naturally  arises  as  to  how  the  method 
compares  with  other  methods — such  as  the  method  of  least  squares,  the 
method  employed  by  Mr.  King  and  Mr.  Hardy,  in  the  Text- Booh, 
Chap.  VI  or  Dr.  Cantelli's  very  similar  method  of  areas,  the 
successive  summation  or  accumulated  deviation  method,  or  the 
special  combination  of  the  latter  method  and  the  moments  method 
suggested  by  Mr.  Henderson  (Trcmsactions  of  the  Actuarial  Society  of 
America,  vii,  p.  485).  As  compared  with  any  of  these  methods  the 
moments  method  seems  to  have  the  advantage  of  being  more  generally 
applicable,  and — as  compared  with  the  Text-Book  or  Dr.  Cantelli's 
methods — of  avoiding  the  necessity  of  trial-groupings  of  the  data. 
It  is  not  clear,  however,  that  it  is  to  be  preferred  to  the  least  squares 
or  summation  methods  in  cases  where  these  methods  can  be  readily 
employed.  If  applied  to  a  parabolic  curve  by  finite  integration  in 
the  form  2af«  =  1xrf(x)  it  is  identical  with  the  method  of  least 
squares,  as  Prof.  Pearson  has  shown — or  with  the  summation 
methods — but  if  applied  in  the  usual  way  it  gives  results  which 
differ  materially  from  those  obtained  by  the  other  methods.  This 
may  be  illustrated  by  the  following  comparisons  with  the  graduations 
given  by  Mr.  Elderton  on  pp.  32  and  34. 


Graduation  by 
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bx  +  ci  - 
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Deviation 

By  Least 
Squares  or 
Summation 
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By 

Moments 

Deviation 
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Squares  or 
Summation 
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•78 
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-•07 
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-•11 

4374. 
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-•55 
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-•39 

19-91 
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•37 
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35-58 

34-91 

-•67 

3490 

-•68 

1934 

19-31 

-•03 
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27-37 

-•43 

27-24 

-•56 

18-58 

18-22 

-•36 

18-19          --39 

20-42 

20-56 

14 

20-39 

-•03 

16-74 

17-02 

•28 
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13-79 

14-49 

•70 

1432 

•53 

15-69 

1576 

•07 

15-82 

•13 

8-26 

9-16 

•90 

9-06 

•80 

14-70 

14-43 

-•27 

14-49 

-•21 

4-29 

4-56 

•27 

4-60 

•3L 
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1305 

•06 
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■06 

1-69 

•70 

-•99 

•93 

-•76 

207-38 

207-15 

±5-05 

207-38 

±4-84 

13915 

13920 

±1-51 

139-15 

±1-62 
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It  is  not  suggested  that  the  least  squares  or  summation  graduation 
is  necessarily  the  better  representation  of  the  entire  curve.  But 
it  gives  the  most  probable  values  of  the  particular  ordinate's 
represented  by  the  data,  and  it  avoids  the  error  resulting  from  the 
necessity  of  adjusting  the  statistical  moments.  With  such  an 
expression  as  a  +  be*  the  equations  given  by  the  method  of  least 
squares  are  intractable,  but  given  the  value  of  c  (whether  determined 
by  trial  or  by  the  moments  method),  the  values  of  a  and  b  may  be 
found  by  least  squares  or  finite  integration — in  other,  words  by 
Mr.  Hardy's  method  of  equating  the  sum  and  accumulated  sum  of 
the  deviations  to  zero — more  satisfactorily,  perhaps,  than  by  moments. 
The  method  of  moments  has  in  fact  the  defects  of  its  qualities.  It 
has  the  great  merits  of  extensive  applicability  and  of  taking  account 
in  a  systematic  way  of  the  whole  of  the  observations,  but  as  a 
necessary  consequence  it  admits  of  no  conception  of  the  objects 
of  a  graduation  except  that  of  obtaining  on  the  whole  a  good 
representation  of  the  data,  and  it  treats  the  ends  of  the  range  of 
observation  (which  may  for  the  particular  purpose  in  view  be  of 
little  or  no  importance)  as  entitled  to  equal  weight  (relatively  to  their 
magnitude)  with  any  other  part;  in  fact,  owing  to  the  high  values 
of  xn  at  the  ends  of  the  range,  the  tails  of  the  experience  may  exercise 
a  disproportionate  influence  on  the  values  of  the  constants.  Mr. 
Elderton  is  apparently  disposed  to  think  that  the  advantage  of 
systematic  treatment  outweighs  any  other  consideration.  That  may 
be  so  in  general  statistical  work  ;  but  in  the  special  examples  with 
which  actuaries  are  more  particularly  concerned  a  case  might  perhaps 
be  made  out  for  more  elastic  methods. 

In  Mr.  Elderton's  discussion  of  the  method  of  moments  the  two 
most  interesting  features  are  his  ingenious  adaptation  of  Mr.  Hardy's 
summation  method  to  the  calculation  of  the  moments,  and  the 
application  of  his  new  quadrature  formulas  to  their  adjustment 
when  the  statistics  represent  a  series  of  ordinates  without  high 
contact.  In  comparison  with  Weddle's  formula  (for  example), 
Mr.  Elderton's  seems  simplicity  itself.  In  fact,  it  appears  to  remove 
the  only  serious  difficulty  in  the  application  of  the  method  to  a 
series  of  ordinates.  The  only  doubt  that  suggests  itself  (more 
especially  when  the  statistics  comprise  a  few  terms  only,  or  when  the 
end  terms  are  relatively  large)  is  whether  the  use  of  one  and  the 
same  quadrature  formula  for  the  area  and  the  successive  moments 
can  produce  a  consistent  set  of  simultaneous  equations.  With  regard 
to  cases  in  which  the  statistics  represent  a  system  of  areas  and  there 
is  not  high  contact,  Mr.  Elderton  recommends,  for  want  at  present 
of  any  satisfactory  adjustment,  the  use  of  the  unadjusted  moments. 
An  alternative  would  appear  to  be  to  deal  with  the  areas  in  such 
cases  as  a  system  of  ordinates,  and  to  take  the  ordinates  of  the 
resulting  curve  as  the  adjusted  values  of  the  original  areas.  This 
would,  no  doubt,  be  inappropriate  in  the  case  of  a  genuine  frequency 
distribution.  But  in  the  majority  of  cases  the  process  of  curve- 
fitting  can  hardly  be  regarded  as  anything  more  than  the  graduation 
of    a    series    of    numbers,     and    in     these    circumstances     it    is 
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immaterial  whether  the  numbers  represent  ordinates  or  areas. 
Unfortunately,  the  course  suggested,  although  practicable  in  the  case 
of  graduation  by  a  parabolic  curve  (where  the  integration  can  be 
performed  between  suitable  limits,  namely,  over  a  range  extending 
one-half  an  interval  beyond  each  end  of  the  data),  does  not  appear 
to  be  applicable  in  the  case  of  a  graduation  by  a  frequency-curve. 
In  fact  it  is  not  clear  that  the  adjustments  where  there  is  not  high 
contact  can  be  properly  used  in  the  graduation  of  a  series  of 
ordinates  by  a  frequency-curve,  because  the  assumption  upon  which 
they  depend,  namely,  that  the  integration  of  the  curve  is  over  the 
range  -  h  to  n  -  2  breaks  down.  Thus  in  the  Type  I  example  if 
the  data  be  treated  as  ordinates  the  curve  starts  at  age  17 '074  and 
the  first  group  disappears  altogether.  In  this  and  similar  cases 
Mr.  Elderton  seems  inclined  to  abandon  the  strict  severity  of  the 
systematic  method,  and  to  fix  the  start  or  the  start  and  range  of 
the  curve,  when  possible,  by  general  considerations.  This  suggestion 
admits  an  element  of  elasticity  which  certainly  leads  to  an  improved 
result  in  the  case  of  the  Type  I  example  (p.  102).  In  the  amended 
graduation,  however,  of  the  Type  III  example  (p.  103),  there  seems 
to  be  some  mistake,  the  value  of  the  first  moment  being  incorrect. 
In  this  case  -75  would  appear  on  general  grounds  to  be  the  proper 
starting  point  for  the  curve.  This  reduces  the  criterion  (numerically) 
to  -  3-792,  so  that  a  Type  I  curve  seems  to  be  indicated.  Neither 
Type  I  nor  Type  III,  however,  leads  to  an  altogether  satisfactory 
result,  the  former,  if  applied  in  the  most  general  way  giving  a  curve 
starting  at  1-1409  (which  is  out  of  the  question),  and  the  latter 
with  the  start  at  -75  giving  51,  117,  50,  20,  8,  3j,  1^,  0.  It  seems 
almost  necessary  in  this  case  to  introduce  a  further  element  of 
elasticity  by  omitting  the  awkward  final  term  of  the  series.  Type 
III  then  gives  41,  129,  51,  18,  6,  2,  1.  The  example  seems, 
however,  to  come  very  near  a  distribution  to  which  a  frequency- 
curve  is  inapplicable. 

Various  definitions  of  a  "  frequency  distribution "  have  been 
given,  from  the  extremely  wide  definition  which  practically 
identifies  such  a  distribution  with  any  function  of  an  independent 
variable  to  the  restricted  one  which  confines  it  to  the  distribution 
of  the  occurrences  of  a  givec  single  event  in  a  given  number 
of  trials.  Mr.  Elderton's  definition  is  of  the  more  restrictive 
variety — an  arrangement  of  statistics  showing  the  frequency  with 
which  an  event  happens  in  a  particular  way.  It  seems  of  less 
importance,  however,  to  agree  upon  a  definition  of  a  frequency 
distribution  or  a  frequency-curve,  than  to  bear  in  mind  that  mere 
definition  will  not  in  itself  create  a  fit.  It  is  of  academic  interest 
that  the  differential  equation  from  which  the  group  of  curves  known 
as  frequency-curves  is  derived  was  suggested  by  certain  general 
features  of  chance  distributions — the  maximum  at  the  position  of 
greatest  frequency  and  the  zero  values  (often  with  high  contact)  at  the 
ends  of  the  range.  It  is  instructnre,  also,  and  suggestive  of  the  possibility 
of  wider  generalization  in  the  future,  to  recognize  that  the  group 
includes  the  representation  of  the  occurrences  of  events  dependent 
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on  certain  elementary  probabilities.  But  at  present,  and  for  practical 
purposes,  the  case  for  frequency-curves  rests  on  the  results  they 
produce.  And  this  case  is  a  remarkably  strong  one.  That  they 
adapt  themselves  to  actuarial  data  of  a  certain  class — no  less  than 
to  the  botanical,  zoological  and  anthropometrical  observations  to 
which  they  have  been  principally  applied — is  shown  by  the  examples 
with  which  Mr.  Elderton  has  illustrated  the  several  types.  In  all 
these  examples  with  the  exception  of  those  of  Type  III  (to  which 
reference  has  already  been  made)  and  Type  V  (in  which  case  a 
better  result  would  no  doubt  have  been  obtained  by  the  use  of  the 
strictly  appropriate  type  of  curve)  a  good  graduation  is  produced 
whether  tested  roughly  by  the  eye  or  inspection  of  the  adjusted  and 
unadjusted  figures,  or  measured  by  the  method  of  Chapter  IX. 
It  would  be  interesting,  however,  to  know  whether  Mr.  Elderton 
has  come  across  any  (or  many)  cases  in  which  the  family  has  failed 
to  graduate  satisfactorily  an  apparently  suitable  distribution.  All 
mathematical  methods  of  adjustment  are  open  to  the  objection 
that  they  place  a  certain  constraint  upon  the  data.  But  the  method 
of  frequency-curves  meets  this  objection  at  least  half  way.  It 
exercises,  no  doubt,  a  certain  measure  of  constraint.  For 
example,  it  imposes  on  the  adjusted  results  the  obligation  that 
y(bo  +  biX+b&?) — not  necessarily  y  as  stated  by  Mr.  Elderton  on 
p.  39 — shall  vanish  at  the  ends  of  the  range  (a  condition  involving 
certain  restrictions  on  the  constants  of  the  type  equations)  and 
admits  of  no  secondary  maxima  and  minima  (except  indirectly  by 
superposition  of  curves).  But  at  the  same  time  it  offers  the  data  a 
very  considerable  latitude  in  the  choice  between  seven  curves — or 
between  eight,  if  we  follow  Mr.  Henderson  in  making  two  separate 
types  of  the  case  in  which  k  =  0  and  (3.2  is  respectively  >  and  <3. 

From  a  practical  standpoint  the  most  important  section  of 
Mr.  Elderton's  book  is  that  in  which  he  shows  how  the  method  of 
frequency-curves  can  be  applied  to  the  graduation  of  rates.  In  the 
discussion  on  Professor  Glovers  graduation  of  the  American  Table, 
Mr.  Henderson  suggested  that  instead  of  operating  on  log  lx — as 
Professor  Glover  following  Professor  Pearson  {Biometrika,  Vol.  I. 
p.  298)  had  done — it  would  be  better  to  use  a  function  more  closely 
resembling  the  actual  distribution  of  the  deaths.  Mr.  Elderton's 
method  of  taking  a  normal  distribution  of  exposed  and  graduating 
the  deaths  obtained  by  multiplying  the  hypothetical  exposed  by  the 
observed  rates  of  mortality-,  marriage,  Arc,  as  the  case  maybe,  seems 
to  be  based  on  a  very  similar  idea.  It  has,  moreover,  the  necessary 
effect,  as  regards  the  use  of  the  frequency-curve  method,  of  giving 
the  whole  of  a  distribution  for  adjustment  independently  of  whether 
the  range  of  the  original  observations  is  complete  or  not.  Of  special 
interest  is  the  application  of  the  method  to  a  Makeham  graduation, 
in  which  case  a  distribution  analogous  to  the  deaths  is  obtained  in 
the  form  of  the  sum  of  two  normal  distributions,  and  the  Makeham 
constants  can  be  expressed  in  terms  of  the  total  frequency  and  the 
first  two  moments.  The  whole  process  is  extremely  simple,  and  has 
the  recommendation  of  taking  account   (roughly)  of  the  weights  of 
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the  observations.  Two  graduations  of  the  0NM(o)  Table  (in  5-year 
groups)  are  given — one  by  this  method  and  the  other  by  a  frequency- 
curve.  The  latter  is  apparently  the  better  graduation  but  has  not 
of  course  the  practical  advantages  of  a  Makeham  graduation. 
In  fact,  a  frequency-curve  graduation  of  rates  by  reference  to  a 
hypothetical  distribution  of  exposed  (or  by  graduation  of  the  actual 
exposed  and  deaths  separately)  seems  necessarily  to  involve  the  loss 
of  any  incidental  advantages  accruing  from  the  representation  of 
rates  by  an  exact  mathematical  formula,  because  the  rates  are 
determined  as  the  ratios  of  areas.  The  force  of  mortality  could 
apparently  be  expressed  mathematically,  but  the  formula  would  be 
of  a  somewhat  complicated  nature. 

Mr.  Elderton  expresses  some  doubt  in  his  introduction  as  to  the 
bearing  of  Part  II  on  actuarial  work.  It  seems  open  to  question, 
however,  whether  the  subjects  of  Part  II  are  not  really  of  much 
greater  practical  importance  to  the  actuary  than  that  of  Part  I. 
The  single  practical  application  of  Part  I  is  to  the  problem  of 
graduation — a  problem  of  considerable  historical  and  academic 
interest,  but  one  which  the  average  actuary  rarely  requires  to  solve 
in  any  but  the  roughest  and  readiest  wray — whereas  the  applications 
of  probable  error  in  office  work  and  actuarial  finance  and  of 
correlation  in  the  comparative  study  of  actuarial  statistics  are  of 
frequent  occurrence.  Mr.  Elderton's  examples  of  the  use  of  the 
1  »r<  »bable  error  in  providing  a  safety-loading  on  the  rate  for  a  special 
risk  (p.  133),  and  of  the  correlation  in  certain  vaccination  statistics 
are  cases  in  point.  It  is  to  be  hoped,  therefore,  that  readers  of  the 
book  will  not  regard  the  above-mentioned  expression  of  doubt  as  a 
reason  for  omitting  the  second  Part,  nor  be  deterred  from  studying 
it  by  the  author's  warning  that  it  is  harder  than  Part  I.  This  is  a 
misfortune  that  might,  perhaps,  have  been  avoided  if  Mr.  Elderton 
had  not  thought  that  the  subject  would  be  regarded  by  actuaries 
as  unpractical,  and  that  it  was,  therefore,  useless  to  maintain  the 
effort  of  writing  down  to  the  level  of  the  ordinary  student. 
Chapters  VII-X  are  comparatively  simple  and  straightforward — the 
last  two,  in  fact,  being  exceptionally  lucid  and  instructive — but  the 
Part  unfortunately  opens  with  Chapter  VI,  which,  with  its  complex 
of  measurable  characteristics  "  and  formal  propositions  on  spurious 
correlation,  seems  unnecessarily  difficult.  The  elementary  theory  of 
correlation  might  perhaps  have  been  more  simply  developed  on  the 
lines  followed  in  Mr.  Bowley's  Elements  of  Statistics  or  Measurement 
of  Groups  iiml  Series,  or  in  conformity  with  the  method  of  Part  I  by 
deducing  the  equation  to  the  normal  correlation  surface   from  the 

partial  differential  equations  -—  =a0£C  +  a1  and  -—  =b0y  +  bi  (the 

=  8a;  z  by 

normal  curves  representing  the  x  and  y  arrays  respectively),  and 

determining  the  constants  by  equating  moments.     A  good  diagram 

of  the   surface,  showing  the  axes   of  a  horizontal  elliptical  section 

and   the  maximum  ordinate  of  a  vertical   section   representing  an 

array  would  also  have  been  helpful. 

Throughout  the  book  the  mathematical  analysis  is  excellent  and 
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often  elegant,  and  the  reader's  indebtedness  for  the  numerical 
examples  would  be  even  greater  than  it,  in  fact,  is  were  it  not  that 
.Mr.  Elderton  is  credited  with  the  faculty  of  being  able  to  do  these 
things  on  the  proverbial  half-sheet  of  notepaper.  Of  the  analytical 
work  the  only  criticism  that  may  lie  suggested  is  that  it  has  the 
defect — from  the  student's  point  of  view — of  the  author's  exceptional 
facility  in  work  of  this  nature.  Mr.  Elderton's  mental  athleticism 
renders  him  independent  at  times  of  such  things  as  origins  and 
limits  of  integration.  On  page  39  the  limits  of  integration  are  not 
clearly  indicated,  at  the  top  of  the  following  page  the  origin  is 
changed  without  any  change  of  constants,  and  throughout  the 
subsequent  analysis  it  is  continually  on  the  move  :  nor  is  its  position 
shown  in  the  type-diagrams.  Again,  in  the  proofs  of  the  several 
type-formulas  the  values  of  the  constants  are  worked  out  quite 
independently,  with  the  result  that  the  student  may  lose  sight  of 
the  fact  that  with  the  exception  of  ?/„  all  the  constants  can  be 
obtained  directly  from  Formula  III  on  page  40.  and  the  way  in 
which  the  condition  y(b0  +  biX+b&J)  =  Q  at  the  ends  of  the 
range  is  involved  in  the  derivation  of  the  constants  is  not  explained. 
The  Type  IV  constants  in  particular  appear  to  be  obtainable  more 
simply  by  the  method  of  page  40.  A  minor  point  that  may  be 
mentioned  is  that  it  would  have  been  convenient  if  the  types  could 
have  been  numbered  from  left  to  right  from  k  =  —  oo  to  k  =  x  . 

A-  is  usual  and  unavoidable  in  books  of  this  nature  a  few  slips 
or  misprints  appear  to  have  escaped  the  proof-readers.  For  instance, 
on  page  30  the  adjustment  of  the  statistics  in  Example  II  is  stated 
to  be  advisable,  whereas  on  page  55  these  statistics  are  used  without 
adjustment,  on  page  102  the  second  moment  about  age  17  is  stated 

to  be  29-208  instead  of  25-093,  and  on  pp.   Ill  and  112   — .,   and 

2o-f 


- — r,  should  be  — %  and  —  respectively,  and   r  should  be M= . 

•la-,-  o-f  o-o-  JClC2 

As  the  book  is  not  too  easy  to  read  without  unintentional  obstacles, 
it  is  to  be  hoped  that  a  list  of  errata  may  be  published  in  an  early 
number  of  the  Journal. 

R.  T. 

Mr.  AUenburger  on  Graduation. 

Beitrage  zum  Problem  der  Ausgleichung  ron  Sterblichkeitstafeln.  T*o?i  Julius 
Altenburger.  \litteilungen  des  Usterreiehisch-imgariselien  Yerbandes  der 
Privat-Yersieherungs-Anstalten.     Xeic  Series,  vol.  I. 

Yersuch  einer  allgemeiner  Tlieorie  der  Kechanisehcn  Ausgleichungs-Methodtn. 
Yon  Julius  Altenburger.  Mitteilungen  des  Ostcrreicliisch-ungarischen 
Yerbandes  der  Privat-Yersieherungs-Anstalten.     Kcic  Series,  vol.  III. 

It  cannot  be  said  that  the  graduation  formulas  given  in  these 
papers  are  in  themselves  likely  to  materially  enhance  the  reputation 
of   the  "mechanical''  method.     For  practical  purposes  they  seem 

VOL.   xli.  2    I 
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decidedly  inferior  to  Mr.  G.  F.  Hardy's  Friendly  Society  formula 
or  the  formulas  more  recently  devised  by  Mr.   Spencer.     But  the 

principles  underlying  them  and  the  processes  by  which  they  are 
obtained  are  of  considerable  interest,  and  may  lead  hereafter  to 
results  of  greater  practical  utility.  Mr.  Altenburger's  idea  seems 
to  be  that  mechanical  graduation  is  essentially  a  process  of 
progressive  improvement,  and  that  the  graduation  formula  should 
be  so  constructed  as  to  lead,  by  repeated  application  or  by  the 
inclusion  of  additional  terms,  to  successively  closer  approximations 
to  a  satisfactory  graduation.     Thus,  in  the  three  formulas  given  in 

the  first  paper,  namely,    —,(1 75SL>  -  28S4  +  3S6) 


9_8> 


^(ios2-s4) 


and  -^Sl" — correct  to  5th,  3rd  and  1st  differences  respectively — 

the  index  n  denotes  that  the  operation  is  to  be  repeated  until  further 
repetition  ceases  to  produce  any  material  alteration,  or  until  the 
graduator  is  satisfied  with  the  degree  of  smoothness  attained, 
subject,  of  course,  to  the  limitation  imposed  by  the  loss  of  terms  by 
each    operation.     Similarly,  in  the  case  of  the  illustrative  formula 

given  at  the  end  of  the  second  paper,  namely,  - ,.  Sg  -  6 A  +  21  A"  -  &c., 

5 

where   A  denotes    -=Ss  -    -jrSjj,   the  intention    is  that   successive 
5  5 

graduations    should    be    obtained    by    taking    into    account    the 

successive  differences,  —z$5  being  correct  to  1st  differences  (of  u), 
5 

-\sS-6A  to  3rd  differences,  ^S5-6A  +  21A'3  to  5th  differences, 
0  0 

and  so  on. 

The  way  in  which  the  formulas  of  the  first  paper  are  obtained  is 

rather  curious.     Mr.  Altenburger  appears  to  have  thought,  when 

he  began  his  researches,    that  the   deformation    of  the   mortality 

curve  resulting  from  the  assumption  of  constant  third  differences 

was    a    serious    defect   in    TVoolhouse's,     Higham's    and    Karup's 

methods,    and    that  a  better  formula   would   be  obtained  if   this 

error  could  be  eliminated.     Accordingly  he  proceeds  to  investigate 

the    conditions    under    which     the    terms    of    a    series    can    be 

reproduced  by  summation.       It  seems  fairly  obvious  that  an  actual 

term    of  a   series    cannot   be    exactly   expressed   by   a  summation 

formula  without  the  imposition  of  some  law  on  the  terms  included 

in  the  range  of  summation.    In  fact,  the  general  investigation  shows 

that  in  order  that  u  may  be  expressed  as  a  function  of  S3,  S33,  S333, 

&c.  (to  take  the  simple  case  of  summation  in  threes),    5  terms  must 

be  on  a  curve  of  the  3rd  degree,  7  on  a  curve  of  the  5th  degree,  or, 

generally  2n  +  3  on  a  curve  of  the  (2»  +  l)th  degree  ;  in  the  case  of 

summation  in  fives  9  terms  must  be  on  a  curve  of  the  3rd  degree, 

or,  generally,  in  +  5  on  a  curve  of  the  (2/i  +  l)th  degree.     With 

the   idea,    however,    of   avoiding   any    assumption    of    this    kind, 

Mr.    Altenburger    has    recourse    to    summation    in    twos,    which 
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admits  of  the  interpolated  term  situated  in  the  middle  of  a 
range  of  2/1+2  terms  being  expressed  as  a  linear  function  of  S._,, 
S.j.,.,..,  SI",  on  the  assumption  that  the  2n  +  2  terms  lie 
on  a  curve  of  the  (2yi+l)th  degree.  Thus  the  interpolated 
term    in     the     middle     of    a     range     of     6     terms     lying    on     a 

curve  of  the  5th  degree  =  -  (    '  '  ;-  -  — -^  H |^p ),  which,   after 

8  V    2  <S  32    / 

expansion  and  rearrangement  of  the  terms  may  he  written  in  the 
form  •  g  (175S2  —  28S4+3S6);  similarly,  for  4  terms  on  a   curve  of 

the   3rd  degree   u=  — j  (IOS2-S4)  ;  and  for  2   terms  it=-S2.  But 

this  gives  interpolated  values  only.  In  order  to  obtain  graduated 
values  of  the  terms  of  the  original  series  the  operations  must  be 
repeated  an  even  number  of  times  (leading  to  the  symbolical 
formulas  given  above),  which  has  the  effect  of  introducing  the  very 
assumption  that  it  was  the  object  of  the  process  to  avoid. 
Notwithstanding  this  apparently  unsatisfactory  result,  Mr. 
Altenburger  regards  the  formulas  with  some  parental  pride. 
For  practical  purposes  he  rejects  the  first  (which  is  correct  to 
•~>tli  differences)  because  it  does  not  graduate  sufficiently,  the 
coefficient  of  the  central  term  with  n  =  1  being  too  predominant  (-706) 
and  repeated  application  beingtoo  laborious  and  reducing  the  number 
of    terms    too    rapidly,    but    he    recommends    the    third — which 

lias    an     error   of    no    less    than      (A2  -  A3) — for   very  rough  data 

on  account  of  its  simplicity,  its  natural  basis,  and  its 
smoothing     power.         The      second      he      uses     in      the      form 

Lli;(lO.So  -  S4)J  -    a   19-term  formula  with  an  error  of        (A4  -  2A ') 

64 

and  coefficients  descending   from   -4883992  to  -0000001   with  six 

changes  of  sign.       A  graduation   of  the   Gotha  (,)  Table  by  this 

formula  appears   to  compare   favourably  with  Karup's  as  regards 

expected  and  actual  deaths  (in  consequence,  no  doubt,  of  the  small 

4th  difference  error),  but  the  graduation  is  far  from  smooth — as 

might    be    expected    from    the    steepness   of   the    coefficient-curve 

and  from  the    consequent  slight  reduction  of  the    probable  error. 

All  the  formulas  admit  of  an  interesting  geometrical  interpretation. 

The     second,    for    example,     represents    the    result    of    drawing 

curves    of    the    3rd    degree   through    every    succeeding   4   points, 

taking  the  middle  points  as  a  first  adjustment  and  repeating  the 

process  ;  the  third  of  taking  the  middle  points  of  the  straight  lines. 

joining  every  succeeding  two  points  and  repeating  the  process  with 

the    new    points    thus    obtained,    the     nature    of     the     consequent 

deformation  being  thus  clearly  indicated. 

In    the    second    paper,    Mr.    Altenburger    takes    up    a    more 

satisfactory    line    of  research.     Dividing  the  ungraduated  value   ?/ 

into  an  unknown  true  value  y  and  an  error  e,   he  shows  that  if  A, 

be  a   symmetrical  linear  operator   {i.e.,    an    operator    of    the  form 
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^k=Lnak7)x+k)  which  reproduces  y  correctly  to  the  rth.  differential 
coefficient,  then  by  combination  of  different  powers  of  Ar  (where  the 
power  denotes  symbolically  the  repetition  of  the  operation),  or  by 
combination  of  different  operations  Ay,  B, ,  &c.,  formulas  may  be 
obtained   which  will    reproduce   y   correctly   to   the    (pr+p -l)th 

differential  coefficient.  In  general,  y  =  A'"  -  mA  +  'm+1'm  A"  -  &c., 
where  A    represents   A'"+1-A'",   and   m   may   have   any   positive 

integral  value.     Since rS2H+1  is  a  symmetrical  linear  operator 

2n  +  1 

which   accurately   reproduces    a   series    of    the    first    order,     the 

substitution  of So,i+1  for  A  in  the  above  expression  gives  a 

2n  +1 

family    of   graduation    formulas    of   the   familiar   summation    type 

correct  to  1st,  3rd,  5th,  &c,  differences,  according  to  the  number  of 

terms  retained.     Mr.  Altenburger  proceeds  to  discuss  the  effect  of 

these  formulas  on  the  e  of  the  ungraduated  values.     Adopting  the 

usual  criterion,  namely,  the  sum  of  the  squares  of  the  coefficients, 

he  shows  that  the  correction  of  the  arithmetic  means  in  order  to 

reproduce  y  more  accurately  involves  a  loss  of  smoothing  power — 

in  fact,  that  generally  reproduction   and    smoothing   are    opposing 

forces.     He  thinks,  however,  that  they  may  be  sufficiently  reconciled 

for  practical  purposes  by  a  suitable  choice  of  in,  n  and  p.     As  an 

illustration  of  the  application  of  the  method,  four  graduations  of  a 

distribution  of  deaths  are  given — correct  respectively  to  1st,   3rd, 

5th  and  7th  differences — the  first  by  ^Sg,   and   the  second,  third, 

and    fourth  by  inclusion  successively  of  the  terms   -6A,    +  21A", 

and    —  56A3.       The   improvement    in    the    reproductive    effect   of 

the    formula    at    each    operation,    and    the    deterioration   of    its 

smoothing   power  are  well  shown    by   a   diagram.      For  practical 

purposes,    the    only   one  of    the    four   graduations   that   seems   to 

7  6 

merit  special  mention  is  the  third-difference  one  by   -r.Sg -Sg. 

5  5' 

The  constants  of   this    formula,   when    plotted    out,    give   a   very 

satisfactory   curve,    and    as    the    coefficient   of    the    central    term 

is  under  -16,  its  smoothing  power   is   no    doubt    considerable,  but 

it  has  the  disadvantage  of  comprising  29  terms.     Mr.  Altenburger 

holds  that  these  summation    formulas    can   be   properly  applied  to 

asymmetrical  or     one-sided"  operations,   so  that   no  beginning   or 

end    terms    need    be    lost,  but    his    reasons    for   this    opinion    are 

not  clear.     In  the  four  graduations  referred  to  above,  the  graduated 

values  of  the  beginning  and  the  end  terms  appear  to  have  been 

obtained    by  the    assumption    of    zero  values  beyond  the  ends  of 

the   range,    but   as  the   data  consists   of   a  complete  distribution 

of  deaths  the  values  beyond  the  range  would  naturally  be  zero,  and 

consequently  the  result  of  the  graduation  does  not  afford  any  test 

of  the  validity  of  the  assumption. 

A   considerable   portion    of  the   first  paper  is  devoted    to   the 

discussion  of  weights  of  observation  and  of  the  question  hoAV  they  can 
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best  be  taken  into  account  in  graduation.     It  is  .shown  that  if  the 

weight  E[.r  -n\+n  lie  assigned  to  the  probability  (Rx-n\+n,  the  value  of 

the  aggregate  qx  can  be  logically  deduced  from  the  values  of  the 

component  select  '/s,  but  the  underlying  assumption  that  the  select 

'/s  can  be  regarded  as  so  many  independent  observations  of  one  and 

the  same  aggregate  7  appears  hardly  justifiable — at  any  rate  unless 

the  first  few  years  of  assurance  are  excluded.     It  seems  better  to 

regard    qx   as     a     blend    (conventionally    taken     to     represent    the 

probability  of  dying  in  a  year  at  age  x)   of  the  various  select   7's  in 

certain  fortuitous  proportions.     Proceeding  to  consider  the  weights 

of   the    aggregate  '/s,  Mr.   Altenburger  holds  that  the   theoretical 

AE 
weight  of  q,  namelv,  — -,  where  A  is  a  constant,  cannot  be  employed, 

JhQx 

because  the  true  values  of  p  and  q  are  unknown,  and  the  use  of  the 
adjusted  values  would  assign  too  high  a  weight  to  those  q'a  of  which 
the  observed  values  are  too  great  aud  too  low  a  weight  to  those  of 
which  the  observed  Aalues  are  too  small  (an  infinite  weight,  for 
example  being  assigned  to  the  zero-value  of  q  at  an  age  at  which 
no  deaths  are  recorded).  It  is  not  clear,  however,  why  for  the 
purpose  of  obtaining  approximate  theoretical  weights  (if  required), 
recourse  should  not  be  had  to  some  already  graduated  table  for 
the  values  of  p  and  q.  Mr.  Altenburger,  in  fact,  adopts  this  plan 
in  a  later  section  of  the  paper  in  order  to  calculate  the  weighted 
mean  square  of  the  error  in  a  Makeham  graduation  of  a  table 
already  graduated  by  his  formula  :!.,  S'.';  :  in  this  case  he 
uses  the  p  and  q  of  the  preliminary  graduation.  However,  for 
ordinary  graduation  purposes  he  considers  that  as  q  changes  slowly 
with  the  age,  the  weights  of  successive  values  over  a  moderate  range 
may  lie  taken  as  proportional  to  E,  and  on  this  basis  effect  may  lie 
given  to  the  weights  of  the  observations  by  a  separate  graduation  of 
the  deaths  and  the  exposures.  But  the  double  application  of  the 
formula  [^  ( 1 0S2  -  S4 ) j  i*  laborious,  and  the  formula  ^„SH"  is 
even  more  unsuitable  than  when  applied  to  q,  because  since  the 
points  of  inflexion  of  the  deaths-curve  do  not  occur  at  the  same 
ages  as  those  of  the  exposures-curve  the  deformations  of  the  deaths 
and  exposures  by  the  application  of  this  formula  are  in  opposite 
directions  over  considerable  stretches  of  the  curve.  It  is  suggested, 
therefore,    that    the    deaths    should    be    graduated    by    repeated 

application  of  the  formula   &» =  h  f^'-±J^-    +   y    ^  +^      )  ; 

2  \     E_!  +  E  E  +  Ej      / 

this  formula  has  a  geometrical  basis  similar  to  that  of  .,,-S^,.  and  by 

a  conventional  treatment  of  the  ends  of  the  table  makes  the  total 

graduated  deaths  equal  to  the   total  ungraduated.     The  graduated 

values  of  q   would  then  be  obtained   by  dividing  the   6|(")  by  the 

ungraduated  values  of  E.     A   specimen  graduation  of  the  Gotha  (,) 

Tahle  by  this  method  seems  fairly  satisfactory  (although    apparently 

slightly  increasing  the  values  of  q  throughout  the   Table),  but  the 

practical  conclusion  is  that  the  weights  are  of  no  importance   except 

at  the  ends  of  the  Table,  where  E  is  rapidly  increasing  or  decreasing. 

R.  T. 
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CORRESPONDENCE. 


THE   GENERAL   THEORY   OF   SUMMATION   FORMULAS. 

[We  have  received  from  Mr.  Julius  Altenburger  a  letter  giving  a 
resume  of  the  second  paper  referred  to  in  the  review  on  p.  449. 
Owing  to  the  pressure  on  our  space  we  are  unable  to  print  the 
letter  in  full,  but  the  following  slightly  modified  extracts  will 
indicate  the  general  course  of  Mr.  Altenburger s  investigation. — 
Ed.  J. I. A.] 

Mechanical  operations  for  graduation  can  be  represented  by 
the  general  formula  A(ux)  =  --naKii.l+K,  where  A  is  the  symbol  of 
operation,  u  the  series  of  values  to  be  graduated,  and  a  the 
coefficients  of  the  formula  of  operation.  If  aK  =  a-K  (as  is  usual 
in  practice),  the  operation  is  a  symmetrical  one.  The  investigation, 
however,  is  general,  and  applicable  to  asymmetrical  as  well  as 
symmetrical  I >] terations. 

Let  y]x  =  !/x  +  ex,  where  i]X  is  the  observed  value,  y  the  (unknown) 
true  value,  and  e  the  (unknown)  error  of  observation. 

Then  A(?;jr)  =  My.t)  +  A(e.r),  and  A  will  be  a  graduating  operation 
if  X(yx)  =  yx,  and  2[A(c)x]2  is  <%^J. 

The  second  condition  will  be  fulfilled  if  -<rK  is  <  1,  and  the  less 
the  sum  of  the  squares  of  a  the  greater  will  be  the  smoothing  effect 
of  the  formula.  Since  ~a~  cannot  be  zero,  no  operation  can  give  the 
true  value  y,  the  result  of  graduation  being  merely  to  restrict  the 
limits  of  the  errors  of  observation. 

The  first  condition  leads  to  the  general  problem  of  the 
reproduction  of  functions  by  mechanical  operations.  On  the 
assumption  that  i/x+K  can  be  expanded  in  the  series — 

yx  +  icy'x  +  ^-,  y'x  +  •  •  • 

where  '/'')  denotes   — -. 

M//x)  =  yx-<.iK  +  !ix~K(U  + .  .  .+  '  <-k'ok  +  .  .  . 

V  . 

and  the  conditions  of  reproduction  are 
-«*  —  1  ;  and 
^K,'aK  =  0  for  v  =  1,  2,  3,  .  .  . 

The  number  of  coefficients  a  being  limited,  these  conditions  can 
be  satisfied  for  only  a  limited  value  of  r,  so  that  only  rational 
integral  functions  are  exactly  reproducible. 
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Let  A,-  denote  an  operation  of  degree  r,  for  which  the  condition 
?xl'aK  =  0  is  satisfied  for  v=l,  2  .  .  .  r.  Then,  if  y  be  of  the 
sth  degree, 

„=r  +  ll_  ,. : 
=  ?/.r  +  </v,  say. 
The  expression  <f>r  is  of  the  (s-  /-  l)th  degree  ;   and,  consequently, 

Ar(«£r)  =  </>/■  +  <£:>,•+ 1  (say)> 
where  <£._>,-+i  is  of  the  [s  -  2(/  +  l)}th  degree. 

Hence,  Af-(y.r)  =  yx  +  2<£,-  +  «fer+i , 

and  generally 

X  (yx)  =  yx  +  m4>r  +  — — —  <for+j  +  . . .+  -. r—  <fe(<-M)-l 

2  !  {m-p)  \p\ 

The  elimination  of  the  expressions  c/>  leads  to  the  general  formula 
of  approximation — 

y  =  Am-mAm+  — -, rr-Am-  ...  +  (-  1)  A  ,„  +     .  . 

2  Jin  -  i) :  a :(///-  d: 

where   Aw    is    written    for    Arm(sfc)   and   Am  =  A,B+1-Am. 

[This  result  may  be  readily  obtained  by  the  method  of  operators. 
Since  <$>,-  =  kiy)  -y  =  Ay:  cfer+i  =  A(<£,)  -  <£,•  =  Acf>r  =  A2y,  &c. :  where 
the  differences  have  reference  to  the  series  y,  My),  AJ(y),  &c,  the 
expression  for  X'"(y)  may  be  written  in  the  form  (1  +  A)'"//.     Hence, 

y  =  (\  f  A)- '"A"'  =  A'"  -  mXa  +  ("'  +1lh"  A;,(  -  .  .  .—Ed.  /./.^.] 

Let  A(»x)=- Zn_hnx+K. 

■In  +  1 

Then  A  is  an  operation  of  the  first  degree,  because  ~aK=  1,  -k(ik  =  0, 

2  ,  /     1     \2  1 

and  -k-((k= :2?k.     Since  21 -)   =- r.  which  is  <1, 

2«  +  l  \2n  +  lJ        2«  +  l' 

A  is  a  smoothing  operation.  The  substitution  of  this  operation  in 
the  general  formula  gives  a  very  simple  process  of  graduating  to  any 
requisite  degree  of  reproduction  and  smoothing.  The  expression 
A'"  then  gives  an  approximate  representation  of  the  function  on  the 
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assumption   that  first   differences  (of   v)  are  constant,  Am-wAm, 
on     the      assumption      that      third      differences      are      constant, 

A"1  -  in  Am  + —  A'2„i,  on  the  assumption  that  fifth  differences 

are  constant,  and  so  on. 

The  resulting  errors  may  he  represented  generally  hy  r)-ym. 
The  degree  of  approximation  (N)  may  be  considered  sufficient  if 
these  errors  are  distributed  about  zero.  This  may  be  tested  by  the 
application  to  the  errors  of  a  strong  graduating  operation  of  the  first 
degree.  If  the  A(ex)  form  a  series  of  positive  or  negative  values, 
the  reproduction  is  not  sufficiently  accurate,  and  an  approximation 
of  higher  degree  must  be  obtained. 

[Mr.  Altenburger  proceeds  to  show  that  formulas  of  reproduction 
can  be  obtained  by  combining  different  operations  A,  B,  instead  of 
by  repetition  of  the  single  operation  A,  and  deduces  AVoolhouse's, 
Higham's,  and  Karup's  formulas.  He  also  investigates  the  effect 
of  the  operator  Am  on  a  series  following  Makeham's  law.] 

The  general  process  admits  of  the  graduation  of  6X  and  E.r 
separately.  The  ratio  of  the  graduated  values  then  gives  a  graduated 
value  of  q,  where  account  is  taken  of  the  weights  of  the  observations. 

The  method  may  be  applied  to  functions  of  two  or  more  variables 
(e.g.,  Select  Tables).  The  process  then  consists  of  two  or  more 
graduations,  one  of  the  variables  at  a  time  being  regarded  as  varying 
while  the  others  remain  constant. 
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THE    LIFE   ASSURANCE    COMPANIES   OF   THE   UNITED 

KINGDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Revenue  Accounts. 
[Extracted  from  the  Parliamentary  Returns  for  1906,  published  in  19<  7. 


INCOME 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Balance  at  the  beginning  of  the 

Year.         ..... 

287,699,364 

29,389,579 

317,088,943 

Adjustment    in    connection    with 

the  amalgamation  of  the  "  Com- 

mercial Union"  and  the  "  Hand- 

iu-Hand "           .... 

+  137,683 

+ 137,683 

287,837,047 

29,389,579 

317,226,626 

Premiums     ..... 

25,332,993 

11.619,303 

36,952,296 

Consideration  for  Annuities  . 

2,185,859 

6,722 

2,192,581 

Interest  and  Dividends  (less  Tax) 

10,860,172 

1,032,83c 

11,893,007 

Increase  in  value  of  Investments  . 

181,738 

638 

182,376 

Fines,  Fees,  &c.     .... 

15,766 

1,568 

17,334 

Capital  Paid-up     .... 

201,000 

89,413 

290,413 

Customs  Timber  Measuring,  &c.    . 

3,205 

3,205 

Transfers  from  other  Accounts 

26,139 

83,482 

109,621 

Miscellaneous         .... 

31,149 

31,149 

326,675,068 

42,223,540 

368,S98,608 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Claims  ...... 

17,527,265 

4,409,035 

21,936,300 

Cash    Bonuses  and    Reduction   of 

Premiums          .... 

1,132,576 

334 

1,132,910 

Surrenders     ..... 

1,706,448 

103,811 

1,810,259 

Annuities       ..... 

2,137,657 

6,925 

2,144,582 

Commission  ..... 

1,337,415 

2,910,670 

4,248,085 

Expenses  of  Management 

2,091,516 

2,128,687 

4,223,203 

Bad  Debts 

1,923 

576 

2,199 

Decrease  in  value  of  Investments  . 

581,095 

6,804 

587,899 

Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 

479,922 

579,819 

1,059,741 

Transfers  to  other  Accounts  . 

302,426 

308,337 

610,763 

Miscellaneous         .... 

23,912 

3,305 

27.217 

Balance*  at  the  end  of  the  Year    . 

299,349,913 

31,765,237 

331,115,150 

326,675,068 

42,223,540 

368,898,608 

»  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£326,949,605), 
and,  in  addition,  the  Capital,  &c,  of  Companies  whose  business  is  limited  to  Life 
Assurance  only. 
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LIABILITIES 


Paid-up  Capital  (including  sundry 

Shareholders'  Balances) 
Life  and  Annuity  Funds 
Fire   Funds  of   Companies  trans 

acting  Life  Business . 
Marine  Funds  of  Companies  trans 

acting  Life  Business. 
Reserve  Funds 
Other  Funds 
Profit  and  Loss  Balances 
Depreciation  and  Investment  Ba 

lances         .... 
Glohe  Annuitants  (Liverpool  and 

London)    .... 
Outstanding  Claims 
Outstanding  Accounts  . 
Temporary  Loans . 


Ordinary 

Companies 


Industrial 
Companies* 


11,694,209 
296,003,001 

14,929,018 

1,394,066 
4,573,663 
3,533,282 
6,520,572 

2,434,584 

1,654,200 
4,205,042 
1,145,433 
1,025,863 


349,112,933 


2,164,118 
30,946,604 


1,802,448 

247,692 

5,554 

70,581 


7,079 

35,294 

6,055 


35,285,465 


Total 


13,858,327 
326,949,605 

14,929,018 

1,394,066 
6,376,151 
3,780,974 
6,526,126 

2,505,165 

1,654,200 
4,212,121 
1,180,727 
1,031,918 


384,398,398 


ASSETS 


Mortgages     . 
Loans  on  Policies  . 

,,         Rates 
British  Government  Securities 
Indian   and  Colonial   Government 

Securities  .... 
Foreign  Government  Securities 
Debentures    .... 
Shares  and  Stocks 
Companies'  own  Shares 
Land    and    House    Property   and 

Ground  Rents    . 
Life  Interests  and  Reversions 
Loans  on  Personal  Security  . 
Agents'  Balances  and  Outstanding 

Premiums 
Outstanding  Interest     . 
Cash,  Deposits,  Stamps,  &c.  . 
Deficiencies,    Establishment     Ex 

penses,  &c. 


Ordinary 

Companies 

Industrial 
Companies* 

£ 

92,854,076 

18,168,337 

33,714,471 

7,134,321 

£ 

4,051,298 

148,011 

11,081,300 

2,068,979 

19,240,971 
11,157,145 
68,413,937 
40,700,115 
615,889 

836,047 

568,671 

3,877,544 

1,440,140 

28,093,227 
9,971,404 
2,267,776 

9,183,145 
2,276 
6,637 

6,637,324 

3,275,840 
6,280,078 

635,319 
313,108 
404,148 

588,022 

668,842 

349,112,933 

35,285,465 

£ 

96,905,374 

18,316,348 

44,795,771 

9,203,300 

20,077,018 
11,725,816 
72,291,481 
42,140,255 
615,889 

37,276,372 
9,973,680 
2,274,413 

7,272,643 

3,588,948 
6,684,226 

1,256,864 


384,398,398 


*  In  the  case  of  one  or  two  Companies  transacting  both  Ordinary  and  Industrial 
business,  but  not  returning  separate  Balance  Sheets,  the  Liability  and  Assets 
given  in  the  above  columns  under  the  heading  "  Industrial  Companies",  are 
those  appertaining  to  the  combined  operations  of  such  companies. — [Ed.  J.I.A.~\ 
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Incbease  (  +  )  or  Deceease  (— )  in  the  Chief  Items  of  this  Year's 
Summaet  as  compared  with  the  corresponding  Items  for  the 
previous  Year. 


Ordinary 

Industrial 

Companies 

Companies 

Income. 

£ 

£ 

+      785,120 

+ 

526,035 

Consideration  for  Annuities 

+       392,123 

+ 

2,876 

Interest  and  Dividends  (less  Tax) 

+      403,869 

+ 

98,129 

Outgo. 

-      339,204 

+ 

153,069 

+         55,184 

— 

5,765 

+        70,075 

+ 

24,036 

Commission         ...... 

+        58,734 

+ 

122,355 

Expenses  of  Management    .... 

-f-        59,892 

+ 

89,352 

Net  Decrease  in  value  of  Investments,  Ac. 

399,357 

6,166 

Liabilities. 

Paid-up  Capital  (including  sundry  Share- 

holders' Balances)        .... 

57,308 

+ 

213,104 

Life  and  Annuity  Funds     .... 

+ 11,469,392 

+: 

2,401,980 

Assets. 

Mortgages  (including  Loans  on  Rates) 

+   2,4S7,081 

+ 

483,243 

Life  Interests  and  Reversions     . 

+      581,073 

— 

4,316 

Loans  on  Policies         ..... 

+      990,381 

+ 

25.882 

British  Government  Securities    . 

-      166,105 

+ 

3,868 

Indian  and  Colonial  Government  Securities 

10,143 

+ 

230,813 

Foreign  Government  Securities  . 

+    1,098,945 

-r 

240,225 

Debentures          ...... 

+    5,955,301 

+ 

1,009,787 

Shares  and  Stocks        ..... 

+   1,290,456 

+ 

355,111 

Companies'  own  Shares       .... 

15,398 

Land    and    House   Property    and    Ground 

+    1,115,236 

+ 

358,482 

Loans  on  Personal  Security 

+      207,701 

+ 

2,687 

NUMBER    OF    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  95,  of 
which  77  are  classed  as  Ordinary,  9  as  Industrial,  and  9  appear  in  both 
Classes,  the  returns  of  these  Companies  showing  the  Ordinary  and  Industrial 
business  separately.  The  accounts  of  the  Gresham  Continental  and  Popular 
are  included  for  the  first  time. 

During  the  year  two  names  have  been  removed  from  the  Official  List  of 
Companies,  viz.  :  Ladies  of  the  Maccabees  of  the  World ;  and  Mutual  Reserve 
of  New  York,  which  have  discontinued  business  within  the  United  Kingdom. 
And  four  names  have  been  added,  viz. :  Confederation  Life  Association  (of 
Toronto) ;  General  Accident,  Fire  and  Life  Assurance  Corporation,  Limited ; 
London  and  Provincial  Assurance  Company,  Limited;  and  National  Standard 
Life  Assurance  Corporation,  Limited;  in  which  cases  the  Board  of  Trade  have 
issued  their  Warrant  under  the  provisions  of  Section  1  of  "  The  Life  Assurance 
Companies  Act,  1872." 
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Summary  of  the 

Assurances  is  Force, 

as  shoicn  by  the  last  Returns  of  the  Companie, 

ORDINARY    BUSINESS. 

With  Profits 

Without  Profits 

Total 

Re-assur- 

ances 

Net    | 

No. 

Amount 

No. 

Amount 

No.           Amount 

Amount 

Assurances. 

£ 

£ 

£ 

£ 

£ 

Whole  Term  of  Life 

791,014  375,934,114: 

152,531 

70,976,S04 

943,545  446,910,918 

28,351,200 

118.559,71 

Limited   number  of 

Premiums    . 

58,184   36,572,156 

14,859 

6,060,094 

73,043    42,632,250 

2,367,751 
30,718,951 

40,264,49 

S49,198  412,506,270 

167,390 

77,036,898 

1.0l6,.-iS8  489,543,168 

458,824,21 

Endowments   . 

1,519         365,391 

22,34(3 

5,42S,405 

23,865      5,793,796 

18,500 

5,775,29 

Endowment    Assur- 

ances  . 

I  195,100,116 

105,905 

25,760,306 

lr30l,44;-  220,860,422 

3,196,704 

217,663,71 

Joint  Lives 

16,385      3,204,100 

2,546 

903,500 

1S,931      4,107,600 

247,006 

3,860,59 

Last  Survivor . 

757         639,507 

1.022 

1,375.305 

1,779      2,014,812 

314.207 

1,700,* 

Contingent 

30           66,076 

4,306 

6,768,008 

4,336      6,834,084 

1,792,060 

5,042,0* 

Issue 

21           46.055 

1,820 

6,478,061 

1,841      6,524,116 

2,016,604 

4,507,51 

Miscellaneous  . 
Annuities. 

5. 124      2,446,453 

23,702 

16,128,030 

29,126 

18,574,483 

2,456,666 

16,117,81 

•j,06S,s:s  614,373,968 

329.037 

139,S78,513 

•2,397,915 

754,252,481 

10,760,69S 

713,491,71 

Immediate 

39,840 

2,102,607 

53,906 

2,048,70[ 

Deferred 

15,622 

423,882 

26,430 

397,45| 

...  j     ... 

...     1 

55,462 

2,526,489 

S0,336 

2,446,15:1 

INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 


ASSUEAXCES. 

Whole  Term  of  Life 
Limited  number  of 
Premiums    . 


Endowments   . 
Endowment    Assur- 
ances  . 
Joint  Lives 
Contingent 
Miscellaneous  . 


Axxuities. 
Immediate 
Deferred 


With  Profits 


No. 


252 
140 


45 


-13] 


£ 
16.3S1 


16,381 
42,475 

2,599 


22, 6S2, 149  220,691.674 
1,835,116  17,997,016 


61,455 


Without  Profits 


No. 


Amount 


22,6S1 ,832  220,685,374 
317  6,300 


608,695 

417,640 


6,086,306 

6,714,996 

2,160 

2.500 


25,543,6US  251,494,652 


Total 


No. 


Amount 


22,682,0S4  220,701,755 
317 1  6,300 


22,682,401  220,708,055 
1,835,256    18,039,491 

60S,740  6,088,905 

417,640  6,714,996 

5  2.160 

3|  2,500 


25,544,045  251,556,107 


51 


1.761 
132 


Re-assur- 
anees 


58 


1,893 


1,895 


The  above  figures  are  based  on  Returns  deposited,  for  the  most  part,  during  the  past  five  years,  anc 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time.  Th> 
figures  of  the  Colonial  and  Foreign  Companies  have  been  excluded,  as  their  Returns  do  not  separate!; 
show  the  extent  of  business  in  the  United  Kinsrdom. 
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On,  Extra   Premiums.     By  Harold   Edward  William   Lutt, 
F.I. A.,  of  the  Northern  Assurance  Company. 

[Read  before  the  Institute,  29  April  1907.] 

J. HE  question  of  the  premiums  which  should  be  charged  to 
meet  the  cases  of  lives  proposed  for  assurance  admittedly 
incurring,  or  about  to  incur,  risks  more  hazardous  than  those 
of  the  ordinary  assured  life,  has  from  time  to  time  engaged  the 
attention  of  the  Institute. 

More  stress  has,  perhaps,  been  laid  upon  the  mortality  of 
persons  living  in  tropical  countries,  where  the  conditions  of  life 
are  very  different  from  those  to  which  we  are  here  accustomed, 
and  statistics,  obtained  either  from  official  sources  or  from 
business  experience,  have  been  furnished ;  whilst  the  only 
occupations  to  which  attention  has  been  directed  are  the  Naval, 
Military,  and  Mercantile  Marine  Services,  and  those  connected 
with  the  sale  of  alcohol. 

With  the  view  of  obtaining,  if  possible,  information  respecting 
the  modern  practice  of  Life  Assurance  in  connection  with  extra 
risks,  I  ventured  to  address  to  all  the  larger  offices  a  Schedule 
intended  to  elicit  such  replies  as  would  enable  me  to  present  a 
general  idea  of  the  methods  applied  to  these  cases. 

In  this  I  hope  I  have  partially  succeeded,  but  I  need  not  add 
vol.  xli.  2  L 
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that  the  information  must  be  regarded  in  a  very  general  light. 
Many  offices  were  particular  to  point  out  that,  in  the  absence  of 
any  ascertained  experience,  each  case  of  this  nature  would  be 
considered  upon  its  individual  merits,  and  rated  accordingly. 

I  should,  however,  like  to  offer  my  thanks  to  those  offices 
which  furnished  me  with  the  available  information,  and  to 
acknowledge  the  very  considerable  trouble  to  which  they  put 
themselves  on  my  behalf.  If  the  result  should  be  an  extension 
of  our  general  knowledge  upon  some  of  the  points  raised  in  the 
Schedule,  I  shall  consider  that  the  effort  has  not  wholly  failed. 

I  obtained  replies  from  forty  offices,  but,  naturally,  they 
could  not  all  return  full  answers  to  the  various  questions  in 
the  Schedule,  and,  where  no  experience  was  indicated,  the 
Company  has  been  excluded  from  the  summary  relating  to  the 
particular  occupation  or  climate  risk. 

For  the  purpose  of  easier  reference,  I  divide  the  paper  into 
sections  relating  to  (i),  Occupation  Extras;  (ii),  Climate  Extras; 
(iii),  Inferior  Eligibility  ;  and  (iv),  the  Methods  of  dealing  with 
extra  premiums  when  imposed  ;  whilst  the  theoretical  application 
of  Extra  Risk  Tables  is  subsequently  discussed. 

Occupation  Extras. 

The  chief  source  of  information  as  to  the  varying  degrees 
of  mortality  associated  with  different  occupations  is  undoubtedly 
the  periodical  Supplement  to  the  Annual  Returns  of  the  Registrar 
General,  but,  beyond  indicating  the  occupations  which  involve  a 
hazard  to  life  greater  than  that  incurred  by  the  average  person, 
they  are,  unfortunately,  not  well  adapted  to  use  by  the  Actuary 
in  his  official  investigations  amongst  assured  lives.  The  latter 
are,  more  or  less,  a  class  to  themselves,  and  though  the  Registrar 
General's  Returns  may  indicate  a  preponderance  of  certain 
diseases  which  operate  unfavourably  in  particular  occupations, 
yet  the  greater  mortality  therein  recorded  must  perforce  fall  upon 
the  weaker  and  poorer  lives  of  the  general  class,  whilst  those 
with  whom  the  actuary  has  to  deal  are  probably  of  superior 
vitality  and  power  of  resistance  to  disease  generally — a  fact  which 
is  brought  out  by  their  passing  the  medical  test  necessary  for  the 
purpose. 

Nevertheless,  we  can  obtain  an  indication  from  these  Reports 
of  certain  occupations  to  which  it  were  well  to  direct  attention,  to 
ascertain   if  the  assured  lives  so  engaged  exhibit  these  features 
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in  any  marked  degree,  and  this  is  conveniently,  if  somewhat 
roughly,  afforded  by  the  "  Comparative  Mortality  Figure  "  given 
in  the  tables  of  the  Supplement.  It  may  be  as  well  to 
define  this  : 

Amongst  61,215  men  living  between  ages  25  and  65  at  the 
Census  of  1891, — I  am  quoting  from  the  Supplement  to  the 
55th  Report, — it  was  found  that,  on  the  average  of  the  3  years 
1890-2,  1,000  deaths  occurred;  these  totals  were  proportioned 
into  the  respective  figures  for  the  four  decennial  age  groups  of 
central  age  30,  40,  50,  and  60.  The  annual  rates  of  mortality 
amongst  males  of  various  occupations,  deduced  from  the  Census 
and  Death  Returns  for  the  same  age  groups,  were  applied  to 
these  proportions  of  the  61,215  men,  and  the  total  of  the 
resulting  deaths  in  the  four  groups  furnished  the  comparative 
mortality  figure  in  relation  to  the  1,000  deaths  amongst  the 
general  population  constituted  in  the  same  way. 

If  we  applied  the  0M "'  mortality  rates  in  this  manner  our 
comparative  mortality  figure  would  be  about  776. 

Taking  from  the  Report  the  experience  of  those  engaged  in 
the  following  occupations,  which  exhibit  a  comparative  mortality 
figure  of  over  1,250,  we  have  : 


Carman,  Carrier,  &c. 

Iron  and  Steel  Manufacture     . 

Lead  Mining 

Slate  and  Tile  Industry  . 

Seamen  (Merchant  Service) 

Wool,  Silk,  and  Cotton  Dyeing  and  Printing 

Copper  Working     . 

Chemical  Manufacture     . 

Tin  Mining 

Tool,  Scissors,  File,  Saw,  and  Needle  Making 

Brewing  ...... 

Glass  Manufacture  .... 

Coalheaving  ...... 

Innkeeper  (Publican,   Spirit,  Wine,  and  Beer 
Dealer)     ..... 

Hawking,  Costermonger,  &c.    . 
Pottery  and  Earthenware  Manufacture 
Inn,  Hotel,  &c,  Service  . 
Lead  Working         .... 

Dock  Labouring      .... 

2  L 


1,284 
1,301 
1,310 
1,322 
1,352 
1,370 
1,381 
1,392 
1,409 
1,412 
1,427 
1,487 
1,528 

1,642 
1,652 
1,706 
1,725 
1,783 
1,829 
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For  the  following  occupations,  however,  we  have : 

llailway    Service     (Engine    Drivers,     Guards, 

Porters,  &c.) 818 

Fishermen      .......  845 

Malting 884- 

Baking 920 

Coal  Mining  (generally)           ....  925 

Do.          (Lancashire)         ....  1,069 

Do.          (South  Wales)     ....  1,145 

Bricklaying,  Building,  Masons,  &c.           .          .  1,001 

House  Painting,  &c.        .          .          .          .          .  1,120 

We  may  take  from  the  first  section  innkeepers,  brewers,  and 
seafaring  men  as  the  only  classes  of  which  assurance  companies 
who  do  not  transact  "industrial"  business  have  much  practical 
experience,  whilst  the  occupations  mentioned  in  the  second  group 
do  not  exhibit,  on  the  whole,  any  marked  extra  risk,  though  it 
must  be  borne  in  mind  that  the  comparison  is  with  the  general 
population    and  not  writh  assured   lives. 

There  are,  however,  two  points  to  be  noted  in  connection  with 
these  figures — first,  that  the  mortality  figure  represents  the  total 
risk  between  ages  25  and  65,  and  the  comparisons  for  smaller  age 
periods  may  vary  greatly,  whilst  those  for  ages  over  65  are  not 
available ;  and,  secondly,  that  the  Returns  are  based  upon 
occupations  at  the  time  of  death,  and  therefore  do  not  include 
in  a  particular  occupation  the  deaths  of  those  who  have  been 
compelled  to  relinquish  it  on  account  of  ill-health  derived  from 
its  previous  pursuit.  The  latter  is  an  important  feature,  and, 
though  the  selection  exercised  by  a  life  office  probably  more 
than  counterbalances  the  effect,  it  is  not  possible  to  obtain 
definite  evidence  on  the  subject.  With  regard  to  the  former, 
the  Returns  do  afford  some  information,  and,  speaking  quite 
generally,  we  may  say  that  the  occupations  of  baker,  butcher, 
maltster,  mason  (building  trade  generally),  painter,  railway 
employee,  and  even  coal  miner,  do  not  exhibit  any  very  increased 
mortality  up  to  ages  55  or  60. 

There  is,  however,  one  set  of  data  deduced  from  the  experience 
of  assurance  companies  which  has  been  published,  though  not, 
unfortunately,  relating  to  this  country.  I  refer  to  the 
"Experience  of  Thirty-four  Life  Companies  upon  Ninety-eight 
Special  Classes  of  Risk ",  compiled  by  the  Actuarial  Society  of 
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America,  and  reviewed  in  vol.  xxxviii,  p.  363,  of  the  Journal  of 
the  Institute.  This  experience  includes  an  investigation  into  the 
mortality  of  lives  with  under-average  personal  or  family  history, 
as  well  as  into  the  influence  of  occupation  ;  but,  referring  for 
the  time  to  the  latter  portion  only,  we  may  extract  the  following 
mortality  percentages,  based  on  the  standard  of  100  as 
representing  Fair's  Healthy  English  Life  Table  (somewhat 
modified  at  certain  ages),  and  excluding  from  the  comparison 
the  first  5  years'  experience.  This  is  a  more  severe  standard 
than  the  general  population,  and  even  than  the  0M(j)  after 
age  37;  the  comparative  mortality  figure  as  above  would  be 
about  718  only  : 

Butcher 89 

Painter        ........  83 

Railway  Engineer         ......  105 

Do.      Fireman         ......  123 

Brewer        ........  138 

Liquor  Seller  (abstainer)      .....  128 

Do.           (non-abstainer)        ....  136 

Hotel  Keeper  (not  attending  bar)           .          .          .  121 
Merchant  Marine  Officer      .          .          .          .          .110 

Seaman  or  Fisherman            .          .          .          .          .  91 

We  see  that,  with  the  exception  of  railway  risks,  which  are 
somewhat  different  in  America,  the  only  marked  extra  mortality 
is  that  connected  with  the  liquor  trade. 

As  a  matter  of  interest,  it  may  be  pointed  out  that  the 
occupations  which  in  the  American  experience  have  shown 
generally  increased  risk  include  : 

Seafaring  Risks  (officers  of  sailing  vessels,  though 

not  seamen  and  fishermen)      ....        126 

Glass  Workers    .  .  .  .  .          .  .114 

Police  Force        .          .          .    .  .  .  .115 

Members  of  the  Theatrical  Profession   .  .  .       139 

Seeing  that  the  comparison  is  one  with  the  Healthy  English 
Life  Table,  we  may  notice  here  the  influence  of  medical  selection 
in  an  improved  mortality,  which  renders  the  assured  person 
superior  to  the  average  of  his  class  amongst  the  general 
population. 

To  turn  from  this   to   the   practice  of   British   companies,  I 
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extract  the  following  information  from   the  particulars  furnished 
in  response  to  my  enquiries  : 

(1)  Bakers. 

Of  28  companies  : — 
15  make  no  charge  ; 
4  have  no  fixed  rule,  but  state  that  they  deal  with   cases  on 
their  merits. 
The  others  impose  an  addition  varying  from  os.  (or  3  years)  to 
10s.  %  (or  7  years)  ;  and 

1  office  charges  20s.  %  . 

(2)  Butchers. 

Of  27  companies  : — 

11  make  no  charge  : 

4  deal  with  cases  on  their  merits. 

The  rates  of  the  remainder  are  similar  to  those  for  bakers  ;  but 

2  discourage  these  cases. 

(3)  Painters. 

Of  26  companies  : — 

12  make  no  charge ;  but  the  extra,  where  imposed,  ranges  from 

os.  to  10*.  °/o  . 

(4)  Stonemasons. 

Of  22  companies  : — 

5  charge  no  extra  ;  and 

2  deal  with  each  case  on  its  merits ; 

but  5*.  to  10*.  %  seems  a  general  charge. 

(5)  Railway  Risks:  Guards. 

Of  24  eonrpanies  : — 

6  make  no  charge  as  a  rule  ; 

A  u'eneral  extra  would  appear  to  be  10*.  %  ;  and 
4  discourage  such  cases. 

Do.       Porters. 

Of  21  companies  : — 

11  make  no  charge  if   no  shunting  is  undertaken  ;    but  a  not 
unusual  rate  to  cover  this  is  10*.  %  ,  or  a  little  less ;  and 

3  discourage  such  risks. 

Do.       Engine  Drivers. 
Of  24  companies  : — 

Nearly    all    charge    an    extra    premium,    several    requiring 
20*.  %  .  whilst 
3  discourage  such  cases. 

In  considering  occupations  (1)  to  (4)  it  is  not  unusual  to 
diminish  or  waive  the  extra  in  the  case  of  endowment  assurances, 
and  one  or  two  companies  only  issue  the  latter  form  of  policy  on 
these  lives.  It  would  seem  to  be  a  fair  way  of  meeting  the  risk; 
the  extra  mortality  is  uot,  apparently,  excessive  in  the  early 
years,  and  if  the  eligibility  is  carefully  scrutinized  in  connection 
with  the  known  dangers  of  the  particular  occupation,  it  does  not 
seem  that   a   tirst-class  life  need  be  surcharged  merely  on  that 
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account  for  endowment  assurances  maturing  at  ages  55  or  60. 
This,  I  believe,  is  a  favourite  method  of  dealing  with  occupation 
hazards  on  the  Continent. 

(6)  Milling  Engineers  (who  supervise  underground  operations). 

Of  22  companies  : — 

About  one  half  do   not  require  an  extra;  the  others  charge 
from  os.  %  upwards,  10*.  being  a  very  general  rate;  whilst 
1  discourages  such  risks. 

(7)  Motor  Drivers. 

Of  19  companies  : — 

7  charge  no  extra,  but  generall}r  exclude  racing  ; 

1  charges  only  os.  %  ; 

9  charge  10s.  or  20s.  %  .      In  some  of  the  latter  cases  racing  is 
excluded,  but  others  do  not  specifically  refer  to  the  point. 

2  discourage  such  cases. 

(8)  Mining. 

Coal,  lead,  or  tin  mining  involves  a  usual  charge  of  from  10s. 
to  20*.  %  ,  whilst  for  gold  or  silver  mining  a  similar  extra 
is  imposed  according  to  locality. 

(9)  Naval  and  Military  Services. 

The  question  of  naval  and  military  risks  has  been  dealt  with 
in  a  voluminous  report  made  in  1890  by  Messrs.  Ackland  and 
Smee,  part  of  which  is  published  in  J.I. A.  xxxiv,  358,  and  in 
a  Paper  by  Mr.  McLauchlan  in  J. I. A.  xxxiv,  251. 

The  conclusions  arrived  at  by  the  former  pointed  to  an  annual 
extra  mortality  of  '0075,  which  they  assumed  to  be  incurred 
until  age  50,  and  then  to  decrease  until  it  vanished  at  age  55. 
The  extra  premiums  for  whole  life  assurances  based  upon  their 
assumptions  were  about  lis.  °/0  at  age  20,  decreasing  to  8s.  at 
age  40 ;  nearly  the  same  rates  were  applicable  to  endowment 
assurances  maturing  at  60  or  death.  These  extras,  it  may  be 
noted,  would  be  payable  throughout  the  duration  of  the  policy, 
and  relate  to  officers  and  men  combined.  Mr.  McLauchlan  came 
to  the  conclusion  that,  though  the  extra  risk  for  the  naval 
service  was  somewhat  less,  that  for  the  army  was  considerably 
greater. 

Officers  of  the  Army. 

Of  37  companies  : — 

21  charge  military  officers  at  home  an  annual  extra  of  10*.  %  , 
payable  until  retirement  only  in  most  cases,  whilst  1  offers 
a  permanent  extra  of  7s.  6d.  instead,  and  4  give  the  option 
of  a  policy  at  ordinary,  or  in  one  case  very  slightly  increased, 
participating  rates,   but  not  commencing  to  share  in  profits 
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until  after  retirement  from  the  service.  One  office  charges 
the  extra  for  10  years  only,  and  1  charges  a  little  less 
(7s.  6d.  %  )  for  endowment  assurances  ; 

5  charge  12s.  6d.  %  ,  of  which  1  gives  the  option  of  postponing 

the  bonus ; 
3  charge  los.  °/0  ,  of  which  1  offers  an  alternative  permanent 

7s.  6d.  %  ; 
3  charge  17s.  6d.  %  ,  of  which  1  makes  the  charge  permanent, 

but  allots  to  such  policies  a  correspondingly  increased  bonus  ; 

1  offers  the  alternative  of  20s.  %  continuous  to  cover  all  risks. 

or  10s.  %  continuous  and  a  climate  extra  whenever 
necessary ; 

2  incorporate  in  the  premiums  a  varying  (permanent)  charge 

of  10s.  to  los.  %  ,  of  which  1  bases  its  distribution  of  profits 
upon  the  full  premiums  paid,  and  the  other  offers  an 
alternative  of  a  continuous  military  rate  of  about  10s.  % 
with  climate  extra  as  incurred  ; 
2  offer  only  the  postponement  of  participation  in  profits  until 
permanent  retirement,  1  increasing  the  ordinary  partici- 
pating rates  by  a  small  permanent  addition  (2s.). 

For  Military  Officers  proceeding  to  or  stationed  in  India. 

1  office  charges  os.  °/o  additional  for  climate,  or  a  single  amount 
of  los.  %  ; 

1  office  charges  7s.  6d.  %  additional,  making  20s.  %  in  all ; 

2  of  the  offices  charging  17s.  6d.  °/0  above  make  no  change  ; 

7  offices  charge  10s.  °/o  additional,  i.e.,  a  reduced  climatic  extra  ; 

6  offices  charge  12s.  6d.  or  los.  %  ,  of  which  1  makes  os.  only 

continuous  out  of  a  total  extra  of  2os.  %  ; 
6  offices  charge  20s.  %  ,  or  the  full  climatic  extra  ; 
6  offices  charge  Indian  rates,   with  6s.    to  10s.   %    permanent 

military  extra ; 
1  office,  which  at  home  postpones  the  bonus,  charges  a  special 

extra  without  postponement  of  25s.  %  . 
6  offices  do  not  state  the  extra  charged  in  such  cases  ; 
1  office  quotes  30s.  %  for  naval  and  military  officers,  excluding 

war  service. 
The  postponed  bonus  scheme  generally  involves  the  usual, 

but  sometimes  a  smaller,  climatic  extra. 

In  connection  with  war  extras,  Monsieur  Fleury  states  in  his 
paper  submitted  to  the  Berlin  Congress  last  year  that  French 
companies,  as  a  rule,  do  not  cover  by  their  policies  the  risks  of 
warfare,  but  make  a  special  contract  at  the  outbreak  of  hostilities. 
Either  the  extra  is  charged  as  a  single  premium  on  the  amount 
at  risk,  and  liability  for  the  whole  sum  assured  is  undertaken, 
or  else  the  assured  pay  special  premiums,  according  to  scale 
dependent  upon  their  rank  and  employment,  and  one-third  only 
of  the  sum  assured  is  guaranteed,  the  remainder  being  dependent 
upon  the  fund  created  by  the  war  extras  so  far  as  it  is  possible ; 
whilst  in  either  method,  if  any  surplus  remain,  it  is  refunded  to 
the  survivors  in  proportion  to  their  payments  {Transactions, 
Fifth  Congress,  vol.  i,  pp.  199-204). 
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Officers  of  the  Eoyal  Navy. 
Most    offices    deal    with    these    risks   ou    the    same,   or  very 
similar,  lines  to  those  adopted  for  the  Army. 

23  charge  10*.  %  ; 
2  charge  12v.  6rf.  %  until  retirement,  to  which  is  generally 
added  a  special  climatic  extra  when  the  officer  is  under 
orders  for  a  foreign  station  (Asia  or  Africa),  the  extra  being 
sometimes  reduced,  or  limited  to  a  few  years  with  no 
further  liability  for  an  additional  charge,  and,  in  one  case, 
commutation  by  three  years'  purchase  is  offered  ; 

1  charges  15*.  %  continuous  to  cover  all  risks,  or  7s.  fid.  %  and 

a  climate  extra  when  incurred  ; 

2  charge   15s.    %    continuous   till   retirement,   or    7s.    6d.  % 

permanent ; 
2  charge  17s.  fid.  or  20s.  %  ,  and,  apparently,  would  regard  this 
as  covering  any  ordinary  climate  risk. 
The  postponed  bonus  scheme  is  here  again  utilized  by  the 
same  offices,  as  in  the  case  of  military  officers. 
2  offer  these  policies  only,  but  the  ordinary  participation  rate, 
without  the  small  addition,  is  charged  by  both  for  naval 
officers ; 
4  offices  quote  permanent  extras    7s.  6d.  to  15s.  %  )  ;  2  of  these 

include  special  participation  in  profits  ; 
1  quotes  os.  %  permanent  for  war  extra,  and  12s.  6d.  %  for 
marine  risk  whilst  afloat ; 
One  or  two  companies  advertise  that  they  are  prepared  to   accept 
naval  and  military  officers  uuder  double  endowment  assurances 
without  extra. 

Sea  Risk,  Mercantile  Marine,  ftc. 
In  the  mortality  experience  of  the  Marine  and  General  Office, 
submitted  to  the  Institute  in  1887  J.I. A.,  xxvi,  413),  the  results 
for  the  period  1852-1879  indicated  an  excess  mortality  of  about 
•01  for  chief  officers,  and  about  "015  for  engineers  and  stewards. 
This  experience  showed  a  mortality  up  to  age  55  of  about  2\ 
times  the  IP1  rate  for  the  former  and  3  times  for  the  latter.  As 
regards  the  present  practice  : 


Officers. 


Of  30  companies  : — 

11  do   not   charge   for   first-class  lines   trading   between   ports 

within  free  lor  temperate)  limits  :  whilst 
3  charge  a  continuous  extra  of  5s.  %  (one  nil  for  endowment 

assurances) ;   these  would    generally  charge    about  1'  I 

continuous    till   retirement   for  ports    of  call  outside  the 

limits,  or  otherwise  a  temporary  climate  extra  ; 
2  charge  10s.  to  15s.  %  incorporated  in  the  premium  and  sharing 

in  profits  ; 
6  charge  10*.  %  ;  and 
1  charges  12s.   6d.  % ,  to  include   all  parts   except   the  West 

Coast  of  Africa,  but   sometimes  modified    for  endowment 

assurances ; 
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4  charge  20a'.  %  with  rebates  for  periods  passed  at  home  (one 
offering  a  continuous  15s.  °/0  in  lieu)  to  cover  most  parts  of 
the  world  : 
3  give  postponed  honus  schemes  at  ordinary  rates. 
One  or  two  companies  accepting  lives  ahroad  through  established 
branches  charge  the  ordinary  climatic  rates  without  special 
addition  for  sea  risk. 
Engineers. 

For  engineers  the  extra  is  generally  the  same  as  above,  but  with 
less  tendency  to  waive  or  reduce  the  rate  for  endowment 
assurances  ;  two  offices  charge  an  additional  10s.  °/0  . 

Stewards. 

Though  the  offices  making  no,  or  a  small,  extra  charge  for  the 
above  very  generally  adhere  to  the  same  practice,  six  of  the 
companies  specify  additional  amounts  of  5s.  to  10s.  °/0  for 
stewards,  and  doubtless  such  proposals  are  very  carefully 
scrutinized.     One  or  two  offices  discourage  them  altogether. 

In  view  of  the  possibility  of  stewards,  on  retiring  from  the  sea, 
taking  up  the  licensed  victualling  business,  it  would  seem 
advisable  to  provide  for  a  suitable  extra  in  such  cases 
if  necessary  by  endorsement  on  the  policy  when  issued,  and 
perhaps  generally  to  encourage  endowment  assurances. 

Sea  Risk  generally. 

For  the  ordinary  seafaring  risk,  including  pilots  and  fishermen, 

the  general  custom   is  to  quote  about   10s.  %  .  but  a  fair 

proportion  of  offices  charge  as  much  as  15s.  or  20s. 
Several  offices  have  special  postponed  bonus  schemes  also  for  the 

mercantile    marine,   restricted,    however,    in    one    case    to 

endowment  assurances. 

The  later  experience  of  sea  risks  should  be  well  worth 
obtaining. 

(10)  Publicans,  and  the  Wine,  Beer  and  Spirit  Trade. 

Here  we  come  to  a  portion  of  our  subject  wherein  the 
existence  of  a  greater  hazard  has  long  been  recognized,  and  some 
organized  efforts  have  been  made  to  ascertain  its  extent. 

"  The  Investigation  of  the  Mortality  of  Persons  engaged  in 
the  sale  of  Intoxicating  Liquors",  undertaken  by  the  Associated 
Scottish  Life  Offices,  whose  report  is  published  in  the  Journal 
(vol.  xxxiii,  p.  245),  is  the  best  known  record  of  the  experience 
of  this  class.      The  recommendations  of  the  Committee  were  : 

For  Publicans,  an  extra  premium  of  25s.  %  per  annum. 
For    Innkeepers    and    Hotelkeepers,    an   extra  premium  of 

20s.  %  per  annum. 
For    Licensed    Grocers    in    Ireland,  an    extra    premium    of 

15s.  Jo  per  annum. 
For   Licensed   Grocers   in    Scotland,   an   extra  premium    of 

10s.  °/0  per  annum. 
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The  mortality  experience  over  the  age  of  55  (which  was 
rather  limited)  seemed  to  indicate  only  a  small  excess,  but  it 
would  be  of  great  interest  to  ascertain  if  this  were  confirmed  by 
another  similar  investigation.  It  does  not  seem  probable  that 
the  diseases  that  are  more  or  less  directly  ascribed  to  the 
occupation  would  tend  to  diminish  in  intensity  after  retirement, 
if  susceptibility  to  them  were  once  acquired;  and  an  experience 
reported  bv  Mr.  A.  K.  Barrand,  in  a  paper  submitted  to  the  Paris 
Congress  in  1900,  certainly  indicated  no  diminution  of  the  extra 
mortality  with  increasing  age  as  far  as  65.  (Transactions,  Third 
Congress,  vol.  i,  p.  449. j  A  further  paper  relating  to  the  same 
experience  was  submitted  to  the  Berlin  Congress,  (Transactions, 
Fifth  Congress,  vol.  i,  p.  517)  by  Mr.  J.  McDonald.* 

The  practice  of  companies  at  present  can  be  summarized  as 
follows  : 

Publicans. 

26  offices  charge  20*.  %  ,  though  a  few  charge  less  under  endow- 
ment assurances  ; 
1  office  maintains  t lie  25*.  %   rate  ; 

5  offices  charge  even  40*.  %  (and  30*.  %  for  endowment  assur- 
ances),  though  these  are  mostly  of  a  special  character ; 

4  offices  do  not  entertain  the  risk. 
On  the  other  hand, 

1  office  does  not  charge  specially  for  this  occupation  where  the 
health  and  hahits  are  perfectly  satisfactory  ;   and 

1  office  charges  generally  7  years'  addition,  with,  however,  a 
minimum  of  10*.  %  . 

Licensed  Grocers. 

10  offices  generally  charge  nil  in  approved  cases  ; 

9  offices  generally  charge  nil,  unless  liquor  is  sold  in  open 
vessels,  when  a  charge  of  about  10*.  %  is  made  ; 

5  offices  charge  nil  for  England,  of  which  2  also  charge  nil  for 

Scotland,   and   the   remainder   10*.   % ,   whilst  for  Ireland 
10*.  to  20*.  %   is  imposed  ; 

4  offices  charge  10*.  %  ; 

5  offices  charge  up  to  20*.  °/0  ,  of  whom  3  charge  only  10*.  for 

endowment  assurances. 

Brewers. 

Most  offices  do  not  impose  any  extra,  but  here  again  we  find 
6  companies  transacting  ordinary  business  which  charge 
from  7*.  6d.  to  20*.  %  . 

First  Class  Hotel  Proprietors. 

19  companies  do  not  as  a  rule  make  a  charge,  but  they 
discriminate  when  there  is  any  connection  with  a  "'bar" 
trade. 

11  companies  charge  upon  the  merits  of  the  case  up  to  20*.  %  . 

*  N.B. — This  paper  was  referred  to  by  Mr.  E.  A.  Rusher  in  the  Discussion 
(see  p.  521). 
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Removal  of  Extra  Premiums  for  Occupations. 
The  i-ates  above  quoted  for  naval  and  military  service  and 
sea  risks  are  usually  removed  on  permanent  retirement  unless 
otherwise  specified,  but  for  those  risks,  which,  like  that  of  wine, 
spirit,  and  beer  dealing,  are  regarded  as  specially  injurious  to 
health,  the  extra  rate  is  not  removed,  or  is  removed  only  on 
satisfactory  evidence  of  health  and  habits.  Companies  which 
do  not  incorporate  the  extra  with  the  ordinary  premium  at  the 
time  of  issuing  a  policy  usually  permit  its  removal  in  other  cases 
without  evidence  of  health,  but  a  few  insist  upon  such  evidence. 

(11)  Female  Lives. 

The  incidence  of  the  mortality  of  female  lives  in  relation  to 
that  of  males  was  for  long  obscured  owing  to  the  comparison 
between  different  tables  of  investigations  being  based  upon  the 
expectation  of  life;  the  favourable  mortality  experienced  in  later 
life  almost  invariably  caused  the  expectation  of  females  to  be  in 
excess. 

Mr.  Walford  {J.I. A.,  xix,  174)  gave  a  history  of  the 
experiences  that  had  been  published  from  time  to  time.  He 
informs  us  that  about  1827,  the  "Eagle  and  United  Empire " 
Office  was  actually  charging  lower  premiums  for  females  at  all 
ages ;  and  that  this  system  was  adopted  by  some  other  offices. 

In  1854,  Mr.  Jellicoe  reported  that  the  experience  of  the 
Eagle  Office  showed  a  comparatively  high  rate  of  mortality 
among  female  lives  at  the  earlier  ages. 

In  1861,  Messrs.  Bailey  and  Day,  in  their  paper  "  On  the  Rate 
of  Mortality  prevailing  amongst  Families  of  the  Peerage  during 
the  19th  Century ",  pointed  out  that  the  evidence  was  in  favour  of 
the  general  conclusion  that  at  the  two  extremes  of  life  female 
mortality  was  superior,  and  in  the  intervening  period,  inferior,  to 
that  of  the  male. 

The  publication  in  1869  of  the  Institute  of  Actuaries'  Tables 
confirmed  this  in  respect  of  assured  lives  up  to  age  50. 

The  managers  of  the  Associated  Scottish  Life  Offices  in  1875 
recommended  the  imposition  of  an  extra  premium  of  5s.  %  per 
annum  for  assurances  upon  female  lives  aged  under  50,  to  be 
discontinued  on  attaining  that  age;  whilst,  when  a  female 
proposed  for  assurance  was  actually  pregnant,  a  further  charge 
of  10s.  %  for  the  first  year  was  suggested. 

The  Actuaries'  Club  enquired  into  and  summarized  the  practice 
of  offices  in  1891  {J.I. A.,  xxix,  75)  ;  and  the  later  publication  of 
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the  New  Mortality  Experience,  though  showing  a  considerable 
improvement  in  female  mortality,  still  indicates  the  continuance 
of  an  excess  over  the  rates  of  mortality  for  males  at  assuring  ages 
up  to  44. 

The  conditions  under  which  assurances  upon  female  lives  are 
effected  have  again  materially  altered  within  the  last  15  years. 
Endowment  assurances  have  become  very  popular  amongst 
females  engaged  in  business,  and  it  would  seem  that  the  vigour 
and  independence  which  are  exhibited  by  the  large  number  of 
women  now  supporting  themselves  in  such  a  manner  would  be 
favourably  reflected  in  the  mortality  experience  of  this  class  of 
assurance. 

At  the  present  time,  out  of  51  offices  : — 

26  charge  no  extra  as  a  general  rule;  though,  if  recently  married, 
13  charge  a  single  extra  of  20*.  %  ,  and 
2  charge  a  single  extia  of  10s.  %  ;  whilst,  of  the  remaining 

11, 

4  charge  10*.    to    20s.    % ,  if   pregnant,    one    of    them 

charging  '20s.  %    for  a  first  confinement  and  10s.  % 
in  subsequent  cases  ; 

2  postpone,  and 

5  have  no  fixed  rule ; 

7  offices  charge  single  extras,  of  which 

3  charge  20*.  %  to  be  paid  on  marriage,  or  with  the  first 

premium  if  recently  married  ; 
1  charges   10*.  %    if   under  45,  with    a    further    10*.    if 

recently  married  ; 
1  charges  20*.  %   if  the  life  is  under  50 ; 
1  charges  20*.  %  if  the  life  has  not  borne  children  ; 

1  charges  20*.  %  ,  but  nil  if  unmarried  and  not  engaged  ; 
18  offices  charge  annual  extras  ; 

15  charge  5*.  %  until  age  50  (two  discriminating  in  favour  of 
endowment  assurances  by  a  smaller  addition),  of  which 
7  charge  15*.  or  20*.  %    additional  for  the  first  year  if 
recently  married ; 

2  postpone  or  charge  20*.  %  extra  if  pregnant ; 
2  postpone  or  charge  10*.  %  extra  if  pregnant ; 

4  have  no  fixed  rule  ; 

3  charge  5*.  %  per  annum,  (i)  to  all,  (ii)  if  under  35,  (iii)  if 
under  45,  which  is  as  a  general  rule  continued 
throughout  the  duration  of  the  policy. 

Climate  Extras. 

East  and  West  Indies. 

The  earliest  and,  in  extent,  the  most  important  contribu- 
tions to  this  part  of  the  subject  were  the  reports,  by  Messrs.  S. 
Brown  and  A.  J.  Finlaison  respectively,  on  the  Covenanted  and 
Uncovenanted  Service  Funds  then  in  operation  in  India  (J.I. A., 
xvi,  208,  and  xviii,  153). 

The  Covenanted  Service  Fund  Experience  was  that  of  the 
European   civil  servants  engaged  in  the  Presidencies  of  Bengal 
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and  Madras,  both  whilst  on  service  and  after  retirement.  It 
may  be  said  to  have  reflected  the  mortality  of  the  best  class  of 
residents — those  who  obtained  every  advantage  in  the  way  of  leave 
and  means  of  recruiting  their  health,  and  who  would  ultimately 
return  to  England  upon  pension.  The  experience  included  the 
period  after  retirement,  when  the  mortality  was  not  found  to  be 
greatly  in  excess  of  home  rates,  though  the  small  numbers  at  the 
older  aires  rendered  any  general  deductions  of  this  nature  unreliable. 

The  Uncovenanted  Service  Fund  related  to  some  of  the 
Christian  employees  of  the  Honourable  East  India  Company 
who  would  not  possess  the  above  advantages,  and  who  most 
frequently  settled  down  in  India,  where  they  remained  after 
retirement.  The  resulting  rates  of  mortality,  especially  at  the 
older  ages,  reflected  these  conditions. 

Indian  mortality  has  doubtless  improved  since  about  1872,  when 
the  above  reports  were  published.  The  distinction  between  lives 
permanently  resident  and  those  only  temporarily  residing  in 
such  climates  is,  however,  one  which  still  continues.  It  probably 
accounts  for  a  difference  of  practice  in  charging  extra  premiums 
between  companies  which  transact  a  general  business  through  local 
agencies  in  these  countries  and  those  which,  operating  chiefly  in 
Great  Britain,  nevertheless  accept  a  good  many  proposals  from 
persons  proceeding  abroad  for  the  purpose  of  making  a  living. 

Mr.  Chatham,  in  his  paper  submitted  to  the  Paris  Congress  in 
1900  (Transactions,  Third  Congress,  pp.  304-364),  gives  a  very 
complete  summary  of  the  available  experiences  of  climate  risks, 
including  tables  of  the  extra  premiums  then  charged  by  the 
"Standard"  Life  Assurance  Company  under  their  various 
prospectuses.  I  notice,  however,  that  some  of  the  extra  premiums 
quoted  therein  have  since  been  revised;  and  in  the  West  Indies  and 
Tropical  America  a  different  sub-division  of  the  localities  is 
employed. 

To  the  public  spirit  of  offices  like  the  "Standard,"  which  from 
time  to  time  have  placed  their  experience  of  foreign  climate  risks 
at  the  disposal  of  the  profession,  the  modern  life  assurance 
world  owes  practically  the  whole  of  the  information  which  it 
possesses  upon  the  subject.  It  may  be  of  interest  if  I  refer  to 
some  of  the  sources  of  information.  In  addition  to  the 
particulars  of  Indian  mortality  afforded  by  the  Covenanted  and 
and  Uncovenanted  Service  Funds,  we  have  in  Mr.  Chatham's 
paper  an  experience  of  the  "  Oriental  Government  Security  Life 
Assurance  Company  "  (mostly  of  native  lives)  down  to  the  year 
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1891,  showing  for  Europeans  a  ratio  of  actual  to  expected  (HM) 
deaths  of  1*52,  and  for  Natives,  121  (idem,  p.  344). 

In  1903,  Mr.  Spencer  Thomson  gave  to  the  New  York  Congress 
(Transactions,  Fourth  Congress,  pp.  111-119)  particulars  of  the 
Standard  Office  Experience  in  the  years  1870  to  1885,  and  1885  to 
1900;  the  latter  exhibited  a  considerable  improvement  in  the 
mortality,  which,  (including  all  classes  of  policies  and  lives),  showed 
an  excess  in  actual  deaths  of  about  30  %  over  the  HM  standard. 

He  also  furnished  an  experience  amongst  lives  resident  in 
temperate  climates  who  had  previously  lived  in  India  for  not  less 
than  twelve  consecutive  months,  and  the  continuance  of  a 
considerable  extra  risk  is  apparent  in  these  observations.  The 
latter  is  a  most  important  point,  and  I  make  the  following 
extract  (pp.  114-115)  : 

"  It  has  further  to  be  observed  that  the  deaths  recorded  in 
"  these  tables"  (i.e.,  the  tables  relating  to  the  experience  abroad) 
"  took  place,  with  a  very  few  exceptions,  in  India,  and  that  the 
"  rate  of  mortality  at  home  is  swollen  by  the  return  of  invalids 
"  to  this  country,  a  matter  to  be  kept  in  mind  in  determining 
"  Indian  premiums  which  are  reducible  to  home  rates  on  the  life 
"  coming  to  reside  in  Europe." 

In  1906,  Mr.  A.  T.  Winter  submitted  to  the  Berlin  Congress 
(Transactions,  Fifth  Congress,  vol.  ii,  pp.  61-77)  an  interesting 
experience  of  the  assured  lives  of  the  "British  Empire "  and 
"  Positive  "  Offices,  showing  for  Europeans  an  excess  of  44  °/Q  in 
deaths  over  the  H31  mortality.  He  found  that  the  effect  of 
selection  was  not  apparent  in  the  observations,  and  that  the  extra 
premium  was  very  well  represented  by  an  addition  to  the  age, 
supplemented  by  a  constant. 

These  contributions  combine  in  indicating  that,  so  far  from 
ceasing  after  some  years,  the  extra  mortality  continues  to  increase 
with  the  age  of  the  life,  and,  instead  of  seeming  to  involve  a 
constant  addition  to  the  "  home  "  rate  of  mortality,  would  be  better 
represented  by  the  addition  of  a  constant  percentage. 

Similar  experiences  have  been  published  concerning  the  "West 
Indies.  "We  have  (J.I.A.,  xxi,  153)  the  paper  by  Mr.  Stott  upon 
the  results  of  an  investigation  of  lives  assured  in  the  "  Scottish 
Amicable"  Office  (1846-1876),  wherein  the  great  difference  in 
the  mortality  prevailing  in  different  parts  of  the  "West  Indies  is 
shown  ;  that  of  Messrs.  Hardy  and  Rothery  in  connection  with 
the  Barbados  Mutual  Office  (J.I. A.,  xxvii,  161),  indicating  an 
aggregate  excess  up  to  age  55  of  nearly  80  %   over  the  expected 
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deaths.  The  latter  paper  also  refers  to  the  results  of  another 
Standard  Office  experience,  which  included  a  supplementary 
investigation  of  the  lives  after  their  return  to  Europe.  Here, 
also,  I  make  the  following  extract  (p.  183)  : 

"  The  number  of  the  observations  is  small,  but  the  facts  are 
"  sufficient  to  indicate  a  considerable  improvement  in  the  mortality 
"  consequent  upon  the  cessation  of  the  extra  risk,  although  the 
'•'  rates  still  remain  higher  than  those  prevailing  among  assured 
"  lives  in  this  country."      (N.B. — The  excess  was  28  %  .) 

Mr.  Chatham  has  also  given  us  in  the  paper  of  1900,  a 
further  experience  of  the  ''Scottish  Amicable",  1876-1891, 
indicating  a  considerable  improvement  in  the  mortality,  which  is 
confirmed  by  Mr.  Thomson  in  his  paper  above  referred  to  from 
the  "Standard"  Experience  of  1895-1900  as  compared  with 
that  of  1846-1885.  The  later  observations  indicated  an  excess 
mortality  of  about  50  °/0  • 

In  connection  with  Africa  we  have  been  furnished  with  the 
following  experiences  : 

Dr.  T.  B.  Sprague's  Investigation  of  the  Mortality  amongst 
White  Employees  on  the  Congo  River  in  1879-1885  (J. I. A.,  xxv, 
437).  The  general  conclusion  warranted,  in  his  opinion,  an  extra 
of  £10.  10s.  °/0  per  annum. 

Dr.  T.  Glover  Lyon's  Table  (J. I. A.,  xxix,  541  of  the  Deaths 
of  European  Residents  on  the  West  Coast  between  1878  and  1890. 

Mr.  J.  R.  Hart  brought  out  an  average  annual  mortality  of 
52  per-cent,  or  an  excess  stated  to  be  4  per-cent  per  annum,  in 
an  investigation  (J.I. A.,  xxxiii,  310,  and  Insurance  Record  of 
2  October  1896)  concerning  296  Government  officials  of  the  four 
West  African  Colonies  in  the  years  1881-1890. 

Dr.  A.  E.  Sprague,  in  a  "  Xote  upon  the  Rate  of  Mortality 

in    Sierra   Leone"    (Transactions  of   the  Actuarial  Society  of 

Edinburgh,  iii,   Xo.  12),  dealt  with  the  experience  of  a  number 

of  missionaries,  and  evolved  a  death   rate  of  about  7  per-cent ; 

and    again    in    a    very    interesting    paper    (J.I.A.,    xxxiii,    285) 

he  reviewed  the  mortality  in  the  following  districts,  which  exhibit 

certain  marked  differences,  the  result  being  : 

District  Mortality  Suggested 

per-cent  Lowest  Extra 

(i)     Congo    .         .         .     9-4     .  .  6     to  7  % 

(ii)     Central  Africa  .     7'8     .  .  5     to  6  % 

(excluding  Congo) 

(iii)     West  Coast      .         .     47     .  .  3     to  4  % 

(iv)     South  West  Coast    .3-5.  .  2i  to  3i  and  4  % 
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and  he  suggested  also  an  increase  in  these  rates  for  the  first  three 
districts  in  the  early  years  of  assurance. 

The  "  Star  "  and  "  London  and  Lancashire  "  experience  to 
31  December  1896  indicated,  however,  a  mortality  of  less  than 
3  %  per  annum  for  European  assured  lives  in  West  Africa 
{J.I. A.,  xxxiii,  516). 

On  page  255  of  the  present  volume  of  the  Journal,  Mr.  Paul 
Bergholm  reports  "  An  Investigation  into  the  Mortality  among 
Scandinavian  Emigrants  to  the  Congo  ",  and  in  the  letter  from 
Dr.  A.  E.  Sprague  which  follows  (p.  268),  it  is  pointed  out  that 
the  average  rate  of  mortality,  namely,  8-7  per-cent,  closely  agrees 
with  that  of  9'4  mentioned  above. 

The  question  of  free  limits  for  travel  and  residence  was 
discussed  by  Mr.  Thiselton  in  his  "  Plea  for  Uniformity  in  Life 
Assurance  Practice"  in  1893  (J.I. A., xxxi,  29),  and  I  think  we 
have  now  certainly  approached  more  nearly  to  uniformity  in  this 
respect. 

The  general  free  limits  may  be  said  to  include: — 

Most  portions  of  the  world  (Asia  excepted)  not  between  33° 
North  and  30°  South  ;  the  more' civilized  parts  of  Africa 
North  of  30' ;  and  Egypt  as  far  South  as  the  Second 
Cataract ;  Asia  Minor  ;  Japan  ;  and  Siberia  (the  East  Coast 
and  the  more  accessible  parts)  ; 

All  Australia  (the  portion  North  of  20c,  or  North  of  the  Tropic 
of  Capricorn,  sometimes  excepted)  ; 

Fiji  and  some  other  islands  of  the  South  Pacific  Ocean  ; 

The  Canary  Islands  ; 

South  Africa  (including  Cape  Colony,  Natal,  the  Orange  River 
Colony,  and  the  Transvaal),  though  in  these  parts  there 
certainly  exist  some  divergencies  in  practice,  the  free  limits 
being  sometimes  South  of  23°,  25°,  28°,  or  30°,  or  in  one  or 
two  cases  extending  as  far  North  as  the  Zambesi  River, 
so  far  as  British  Possessions  are  concerned  ; 

6  out  of  32  offices  do  not  except  Asia  from  the  general  free 
limits,  whilst  nearly  one-half  of  those  who  referred  to  the 
point  would  make  a  restriction  in  respect  of  the  Northern 
(Tropical)  half  of  Australia. 

The  replies  received  from  the  various  companies  with  reference 
to  climate  extras  do  not  lend  themselves  to  any  convenient  form 
of  summary,  owing  to  the  very  wide  differences  existing  in 
practice.  A  detailed  analysis,  however,  would  only  be  wearisome. 
After  trying  several  methods,  I  selected  the  following  form  of 
partial  summary,  which  will,  I  hope,  serve  its  purpose  sufficiently 
to  indicate  the  salient  features  of  the  replies. 

The  columns  in  the  appended  Table  of  "lowest"  and  "highest" 
extras  are  supplemented  by  another  giving  what  may  be  termed  a 
vol.  xlt.  2  M 
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"general"  extra  premium.  The  latter  is  the  extra  which  appears 
to  be  charged  more  often  than  any  other.  To  exhibit  the  tendency 
of  the  companies  charging  different  premiums  each  "general"  rate 
is  followed  by  a  positive  or  negative  sign  indicating  to  which  side, 
whether  to  greater  or  smaller  extras,  the  balance  of  practice  tends  ; 
thus,  a  general  extra  premium  20s.  — ,  means  that  the  most 
frequently  charged  rate  is  20s.  %  ,  but  that  in  the  case  of  the 
companies  whose  charge  is  different  the  majority  charge  less  than 
20s.  °/0 ,  so  that  the  average  rate  may  be  considered  as  20s.  or  a 
little  less,  and  vice  versa,  where  the  other  quotations  are  more 
often  in  excess. 

It  is  necessary,  however,  first  to  divide  the  companies 
according  to  their  custom  in  limiting  the  extra  premium. 
Whilst  the  majority  of  them  charge  the  climate  extra  for 
so  long  as  the  risk  may  be  incurred,  a  substantial  minority 
limit  the  total  amount  to  be  received.  The  system  of  limitation 
of  the  payment  of  extra  premium  is  probably  somewhat  on  the 
increase.  It  will  easily  be  imagined  that  it  originated  amongst 
companies  transacting  a  "  Home  "  business,  whose  foreign  risks 
were  confined  to  assurances  upon  the  lives  of  persons  proceeding 
abroad  on  government  or  mercantile  business,  and  intending 
eventually  to  return  to  this  country. 

Removal  of  Climate  Extras  on  Return. 

Out  of  37  companies : — 

29  remove  the  extra  without  question  ;  the  practice  of 
2  is  not  definitelj'  fixed  ;  and 

4,  only,  require  evidence  or  a  statement  of  satisfactory  health  ; 
2  maintain  the  extra  premium  throughout. 
On  the  point,  however,  of 
Limiting  the  payment  of  Climate  Extras  generally — 

22  offices  (out  of  38)  require  payment  so  long  as  the  life  remains 
abroad ;  and  in  the  case  of  those  who  incorporate  the 
climate  extra  in  the  permanent  premium  (upon  which 
profits  are  in  some  instances  based)  the  payment  (full  or  as 
reduced  by  bonus)  is  thus  permanent ;  some  are  willing  to 
consider  the  reduction  of  the  extra  charge  after  the  first 
few  years  upon  satisfactory  evidence  of  continued  health  ; 
others  make  an  additional  charge  for  the  first  years  for 
places  like  the  West  Indies  and  Central  and  South  America 
in  respect  of  unacclimatized  lives.  The  latter  practice  is 
not  so  prevalent  now  as  formerly ; 
16  offices  have  some  system  of  limitation  in  force.  With  these, 
time  is  sometimes  the  basis  of  the  condition  {i.e.,  the 
payment  is  limited  to  the  first  5  or  10  years  of  the  duration 
of  the  policy),  otherwise  the  limitation  is  to  a  number  of 
full  annual  payments  (5,  10,  or  15,  after  allowance  for  any 
refunds),  or  to  a  total  percentage  of  the  sum  assured, 
10  or  15  %  . 
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Locality 

Unlimited  in  Duration 

Limited  in  Duration 

Remarks 

Lowest 

Highest 

General 

Lowest 

Highest 

General 

Extra 

Extra 

Extra 

Extra 

Extra 

Extra 

Asi;i  — 

India 

10s. 

30*. 

20*.    - 

10*. 

40*. 

20*.    - 

Burmab  . 

10*. 

30*. 

20*.    - 

10*. 

40*. 

20*.   - 

Persia 

nil* 

40*.f 

20*.    - 

10*. 

25*. 

20*.   - 

f  *  X.  of  33° 

Malay     Peninsula  \ 

(  f  Gulf  of  Persia 

and  Siam            ) 

10*. 

30*. 

20*.    + 

10*. 

40*. 

20*.    + 

1  office  discourages 

East  India  Islands — 

Dutch  . 

20*. 

40*. 

20*.    + 

10*. 

40*. 

20*.    + 

British  or  American 

20*. 

40*. 

20*.    + 

10*. 

40*. 

20*.    + 

China — 

Treaty  Ports 

nil* 

30*. 

20*.    - 

nil 

40*. 

20*.   - 

f  *  X.  of  Shanghai, 
'(          or  33°  X. 

Remainder    . 

nilf 

40*. 

20*.    - 

20*. 

40*. 

20*.    + 

t  N.  of  33°  X. 

Africa — 

Northern  Coast 

nil 

10*.* 

nil 

nil 

nil 

nil 

*  1  office  only 
/-*X.of  1st  Cataract; 
or  2nd  Cataract; 
|      or  X.  of  18° 

Egypt,  Xile  Valley 

nil* 

20*.f 

nil* 

20*.f 

lvt  S.  to  Kbartoum 

West  Coast 

£5.  5*. 

£10. 10*. 

£5.  5*.  + 

£5.  5*. 

£10. 10*. 

£5. 5*.  + 

18  offices  discoui-age 

Congo 

£5.  5*. 

£10. 10*. 

£5.  5*.  + 

£5.  5*. 

18      „ 

'    South  West  Coast,  ) 
8°-20°  S.             j 

£3.  3*. 

£7.  7*. 

£5.  5*.  — 

40*. 

£5.  5*. 

£3.3*.- 

12      „ 

Rhodesia — 

X.  of  R.  Zambesi . 

10s. 

£5.  5*. 

20*.    + 

10*. 

£5.  5*. 

20*.    + 

4      „ 

s.     ,t         n 

nil 

20*. 

(  nil  to  ) 
(20*.*  ) 

nil 

20*. 

C  nil  to) 
(.  20*.*] 

C  1  office  discourages 
■<  *  According  to 
(.          locality 

Delagoa  Bay    . 

nil 

£5.  5*. 

40*.   - 

nil 

£3.  3*. 

40*.    + 

4  offices  discourage 

Zanzibar. 

30*. 

£3.  3*. 

£3.  3*.  - 

20*. 

£3.  3*. 

(20s.  or  | 
l£3.3*.J 
£3.  3*.  i- 

7      „ 

British  Central  Africa 

20*. 

£5  5*. 

40*.    + 

40*. 

£5.  5*. 

7      „ 

Mauritius 

nil 

40*. 

20*.   - 

10*. 

20*. 

20*.    - 

America  — 

United  States          \ 

(portions  S.  of  1 

33°   X.L.  bor-  V 

nil 

40*. 

20*.    - 

nil 

40*. 

10*.    + 

dering  on  Gulf 

of  Mexico)         J 

1  Mexico — 

Tableland 

nil 

40*. 

20*.    - 

nil 

40*. 

20*.   - 

Coast    and    low- ) 
lying  country  J 

10*. 

40*. 

20*.    + 

30*. 

40*. 

f  30*.  or) 
1.   40*.   J 

1  office  discourages 

Central  America 

20*. 

40*. 

40*.   - 

20*. 

£3.  3*. 

40*.   - 

Panama  . 

20*. 

£3.  3*. 

40*.    + 

30*. 

£3.  3*. 

£3.3*.- 

8  offices  discourage 

West  Indies     . 

10*. 

50*. 

20*.    + 

20*. 

30*. 

20*.    + 

1  office  discourages 

Guiana    . 

20*. 

40*. 

20*.    + 

20*. 

30*. 

20*.    + 

1      ,. 

Brazil 

nil* 

45*. 

20*.    + 

10*. 

30*. 

20*.    -f 

(  *  S.  of  free  limit ; 
^  1  office  discourages 

Argentina 

nil* 

10*. 

nil    + 

nil* 

10*. 

nil     + 

*  All ;  or  S.  of  30° 

Chili 

nil 

10*. 

nil    + 

nil 

10*. 

nil     + 

Peru 

nil 

20*. 

20*.   - 

nil 

20*. 

10*.    + 

2  ii  2 
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The  statement  of  extra  premiums  is  accordingly  subdivided  as 
to  the  permanence  or  limitation  of  the  payments,  and  it  will  be 
noted  that  this  difference  of  practice  is  not  necessarily  reflected  in 
the  columns  indicating  the  general  extra  of  the  class.  In  onlv 
a  few  instances  is  any  difference  of  rate  indicated. 

Some  companies  publish  separate  prospectuses  applicable  to 
their  larger  foreign  branches  or  agencies,  in  which  the  premiums 
are  often  based  upon  the  results  of  their  own  experience,  and.  for 
endowment  assurances  the  extra  charge  generally  varies  from 
one-half  (or  more  often  about  three-quarters)  to  within  a  shilling 
or  two  of  the  whole-life  extra,  according  to  the  term  of  the 
policy.  Amongst  the  companies  which  quote  a  general  extra  rate 
applicable  to  whole-life  policies  at  all  ages  the  same  charge  is 
generally  made  for  endowment  assurances,  but  there  is  a  distinct 
and  increasing  tendency  to  discriminate  in  favour  of  the  latter 
class  by  a  reduced  extra  as  above. 

As  regards  Double  Endowment  Assurances. 
Out  of  a  total  of  37  offices  : — 

5  offices  waive  the  extra  (or  extras  of  not  more  than  20s.  %  ) 
altogether,  and 
10  charge  a  smaller  extra,  whilst 
3  give  each  case  special  consideration,  and 
7  charge  the  usual  extra  rate  on  the  death  benefit ; 
12  do  not  grant  this  form  of  policy,  or  have  no  defiuite  rule. 

According  to  the  paper  by  Monsieur  Fleury,  Actuary  of 
"  Le  Phenix"  Assurance  Company  of  Paris,  previously  men- 
tioned, it  is  usual  on  the  Continent  for  extra  premiums  to  be 
charged,  not  on  the  full  sum  assured  but  on  the  amount  at  risk, 
i.e.,  after  deducting  the  reserve  (or  surrender)  value. 

Inferior  Eligibility. 

Finally,  we  come  to  extra  premiums  charged  on  account  of  the 
inferiority  of  the  life  proposed  for  assurance. 

Here,  to  all  intents  and  purposes,  we  have  little  available 
experience,  though  one  should  not  forget  to  mention  the  general 
table  relating  to  Diseased  Lives  (DMF)  included  in  the  Mortality 
Experience  of  1869  ;  the  "  Attempt  to  Measure  the  Extra  Risk 
arising  from  a  Consumptive  Family  History",  by  Mr.  H.  W. 
Manly  (J.I. A.,  xxx,  97)  ;  the  "  Remarks  on  Consumption  in 
relation  to  Life  Assurance", by  Dr.  T.  Glover  Lyon  (idem,  p.  120); 
the  letter  concerning  "  Consumptive  Family  History "  from 
Mr.  T.  B.  Macaulay  (idem,  p.  337);  and  also  the  papers 
submitted    at    the     meetings    of    the    Life    Assurance    Medical 


1907.] 


On  Extra  Premiums. 


481 


Officers'  Association,  and  published  in  their  periodical  transactions, 
which  are  full  of  interest  to  the  actuary  in  his  daily  business. 

Each  office  is,  however,  accustomed  to  deal  in  its  own  way 
with  this  class  of  risks,  and  no  assimilation  of  practice  is 
possible,  or  perhaps  even  desirable,  since  difference  of  opinion 
is  bound  to  exist  in  the  medical  profession  itself  as  to  the 
comparative  importance  of  various  characteristics  encountered  in 
the  consideration  of  lives  for  assurance,  and  this  will  be  reflected 
in  the  advice  tendered  to  the  office,  and  in  the  terms  upon  which 
acceptance  is  granted. 

Medical  opinion,  however,  must  necessarily  vary  with  the 
accumulation  of  general  knowledge  as  to  cause  and  effect  of 
disease;  and,  if  assurance  offices  from  their  records  can  assist  the 
medical  officer  in  his  estimates  by  affording  him  a  reference  to 
past  experience,  they  would  also  be  assisting  themselves  in 
attaining  more  scientific  methods  of  assessing  under-average  lives 
for  their  purposes. 

Methods  of  dealing  at  Valuation  with  Policies  subject 
to  Extra  Premiums. 

Not  the  least  important  portion  of  our  subject  is  the  cpiestion 
of  the  reserves  to  be  made  for  policies  subject  to  extra  premiums 
on  any  account. 

The  following  Table  summarizes  the  present  procedure  : 


Offices  making  Special 

Reserves  in 

RESPECT    OF 

Policies  s 

IBJECT   TO    EXTRA    RI>K    ON    . 

1    OF 

Xature  of 
Special  Reserve 

Climate 

Occupation 
(constant 
monetary 
additiou) 

Inferior 
Eligibility 

War  Risks 

covered  by 

Annual 

Premium 

No  special  reserve 

2 

3 

4 

2 

Special  reserve  of — 

i  annual  extra 

18 

17 

6 

9 

3             »                   »                    •                 ■ 

1                                  •,                    • 

1 
10 

1 
10 

2 

1 
5 

"  Proportion      of      annual  ~\ 

extra  for  unexpired  risk"  J 

Valuation  of  policv  accord-  | 

7 

6 

2 

4 

ing  to  equivalent  rated-   - 

2 

3 

26 

2 

up  age    .         .         .          .1 
Reserve   of    proportion  of  | 
total  extra  premiums  paid  .- 
in  quinquennium    .         .  J 
Other    special   reserves    in  j 
existence  (or  under  con-   - 
sideration)      .         .         .J 

1 

1 

3 

5 

Special  schemes  (e.g.,  post-  ~\ 
ponement   of    profits)     .  J 

1 

3 

Total  numher  of  Offices 

41 

41 

41 

34 
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Contingent  Debts  in  lieu  of  charging  an  extra  premium. 

17  offices  do  not  permit  this  sj-stem  ; 

18  offices  allow  it  in  suitahle  cases,  of  whom 

3  allow  the  fixed  deht  only, 

7  allow  the  decreasing  deht  only,  and 

8  allow  either. 

Most  of  the  companies  in  valuation  make  the  ordinary  reserve 
without  reference  to  the  debt ;  two,  however,  value  the  policy 
strictly  according  to  its  terms  at  the  equivalent  "rated-up"  age. 

Bonuses. 

The  bonuses  in  3  companies  which  incorporate  all  extras  in  the 

permanent    premium    are    increased    in   amount   or   effect 

(according  to  the  system  of  distribution)  by  reason  of  the 

increased  premium  ; 
In  the  remaining  (38)  offices,  all  other  climate  and  occupation 

(monetary)  extras  do  not  affect  the  policy's  share  of  profits ; 

though 
7  of  the  latter,  in  the  case  of  a  policy  rated  up  by  addition  to 

the  age,  adopt  the  increased  age  as  the  basis  of  participation. 

Surrender-Values. 

As  regards  Surrender- Values, 
Of  the  26  offices  who  make  reserves  in  respect  of  inferior  eligibility  at 
the  rated-up  ages, 
10  only  grant  surrender-values  on  this  basis,  whilst 
3  allow  the  mean  between  the  ordinary  and  the  '"rated  up" 

value ; 
1  company  makes  some  allowance  in  respect  of  constant  annual 

extras  paid  for  climate  or  occupation  ;  and 
Another  deals  with  certain  climate  extra  cases  on  the  basis  of 
the  special  system  employed  for  the  corresponding  reserve. 

Extra  Risk  Tables. 

After  the  foregoing  summary  of  the  history  and  practice  of 
life  assurance  Offices  in  connection  with  extra  risks,  I  now  proceed, 
by  means  of  a  series  of  tables,  to  discuss  the  question  from  a 
theoretical  point  of  view,  in  order  to  ascertain  how  far  (or  in  some 
cases  it  might  be  said  how  little)  theory  accords  with  practice. 

For  the  completion  of  these  tables  I  should  first  like  to 
acknowledge  my  indebtedness  to  Mr.  W.  Penman,  F.I.A.,  of 
the  "  Atlas "  Assurance  Company  (lately  a  colleague  in  the 
"Northern"),  who  not  only  kindly  undertook  their  preparation, 
but  also  checked  the  subsidiary  values  and  made  many  valuable 
suggestions  in  connection  with  their  use;  indeed,  without  his 
aid  this  portion  of  the  paper  could  not  have  been  submitted 
to  the  Institute. 

The  time  at  my  disposal,  however,  was  unfortunately 
so  limited  that  it  was  impossible  to  attempt  any  adequate 
consideration   of  the   many   problems   presented  to  us.     I    may 


1907.]  On   Extra   Premiums.  483 

have  an  opportunity  in  the  future  of  returning  to  the  subject, 
but,  meantime,  I  submit  the  results  for  what  they  are  worth,  in 
the  hope  that  a  more  able  criticism  than  I  can  bring  to  bearupon 
them  may  find  grounds  for  an  instructive  discussion  and  for 
reference  to  manv  of  the  points  which  I  have  had  to  leave 
untouched.  I  shall  confine  myself  here  to  an  explanation  of  the 
tables  and  an  indication  of  some  of  the  inferences  to  which  they 
apparently  lead. 

The  selection  of  the  0M  Table  as  a  standard  is  doubtless 
open  to  criticism,  but  this  Table  is  certainly  now  being 
recognized  as  a  valuation  basis,  and,  as  a  mortality  standard  for 
comparison  with  such  very  general  results  as  have  been  deduced 
from  the  limited  experiences  of  extra  risks  available,  it  affords 
great  convenience,  owing  to  the  graduation  by  Makekam's  formula 
which  was  so  fortunately  found  to  be  practicable. 

Table  I  consists  simply  of  the  various  0M(5)  3\  functions, 
including  policy-values  for  quinquennial  ages  and  terms,  namely, 
ox,  AXJ  irx,  qx,  and  100  MV.r,  thereafter  taken  as  the  standard  table. 

Table  II  involves  an  addition  to  the  age  of  10  years,  and 
similar  functions  are  given  on  this  basis,  thus  n-  =  ax^y,, 
Aj=Ax+10,  &c.j  and  n^'i  =  n^x^\o,  where  the  ordinary  symbols 
are  the  values  in  Table  I,  and  further  columns  are  added, 
givimr  the  differences  between  these  and  the  standard  (Table  I) 
values.  For  simplicity  the  differences  are  designated  by  AAj, 
A7rx,  &qx,  but  it  must  be  remembered  that  the  symbol  A 
always  has  reference  to  the  similar  function  of  the  standard  table, 
and  not  to  any  differences  of  the  successive  functions  themselves, 
so  that,  for  example,  ±qx  =  q~  —  qx.  A  supplementary  table  is 
furnished  for  the  differences  of  the  policy  values,  namely,  A100,A  x . 

Table  III  is  the  well-known  table  involving  a  constant  extra 
mortality  fji)  of  *01,  and  in  accordance  with  Mr.  Makeham  s 
suggestion — carried  out  by  Messrs.  White  and  T\  hittall  in 
J.I.A..  xxiv,  385 — the  functions  have  been  calculated  from  the 
qm(5)  4      Annuities. 

ax=a£r  from  which,  by  the  3%  conversion  table,  we 
obtain — A*  and  ir\ ;  q\  is  calculated  from  the  relation 
cC   =f3   .j^.a^i,  as  explained  in  Messrs.  "White  and 

TVhittall's  Paper;  and  „Y.r  =  l 3-^  . 

a' 

The  practice  of  discontinuing  payment  of  an  extra  premium 
on  the  actual  cessation  of  the  risk  for  which  it  was  imposed,  and 
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of  reverting  to  the  ordinary  premium  for  the  original  entry  age, 
involves  the  assumption  of  equal  reserves  under  the  different 
tables  of  mortality  :  i.e.,  that  the  ratio  of  the  annuities  due  is 
constant  for  all  ages,  which  is  not  a  general  experience.  If, 
however,  the  extra  mortality  is  constant  up  to  a  point  and  then 
ceases,  the  reserves  for  a  participating  life  policy,  under  which 
the  bonuses  have  been  left  to  accumulate,  would  nearly  meet  the 
condition  of  equality. 

There  is  not  much  to  be  gained,  therefore,  by  endeavouring  to 
show  that  the  existing  practice  is  justified  ;  it  is  a  matter  of 
expediency,  and  we  can  only  say  that  for  a  class  of  risks  which 
fulfilled  the  condition,  and  which  left  no  subsequent  ill-effects 
upon  health,  the  reduction  would  probably  be  as  equitable  as  any 
other  method  that  did  not  involve  a  special  calculation  for 
the  reduced  premium  in  each  case.  Again,  if  it  were  customary 
to  hold  increased  reserves  during  the  currency  of  an  extra  risk, 
and,  moreover,  the  ill-effects  upon  health  were  partially  continued 
thereafter,  then,  provided  the  partial  reduction  permissible  in 
the  reserve  were  sufficient  to  counterbalance  any  excess  premium 
required  by  the  new  conditions,  we  might  still  find  it  feasible  to 
reduce  the  premium  to  the  ordinary  rate  for  the  age  at  entry. 

The  discussion  of  the  latter  scheme  would  appertain  to  the 
mortality  described  under  Table  IV  (see  page  486),  and  under 
present  circumstances  is  rendered  impracticable  by  the  absence 
of  any  suitable  experience  upon  the  point,  whilst  the  former 
will  be  referred  to  under  the  heading  of  Policy  Values;  it 
remains  merely  to  see  what  modification  of  conditions  is  involved 
by  the  assumed  cessation  of  all  extra  risk. 

The  following  Table,  which  I  call  IIIb,  is  based  upon  the 
increase  of  -01  in  /u,X)  like  Table  III,  but  only  until  age  55,  when 
the  mortality  reverts  to  that  of  the  0M{5)  Table. 

Table  IIIb. 


Age 

*a 

Attx 

A100 

A100 

&  X        1        A  x 

until  age 

AA.r 

until  age 

n 

100nV2o 

)i^  20 

lOOnVgo 

?V  30 

55 

55 

5 

negative 

negative 

20 

18-894 

•42056 

•02207 

•09432 

•00797 

3652 

•613 

5-530 

•586 

25 

18-275 

•43859 

•02396 

•08358 

•00793 

10 

8010 

1-149 

11-977 

•977 

30 

17-543 

•45991 

•02638 

•07192 

•00792 

15 

13-176 

1-540 

19-391 

1-092 

35 

16-687 

•48485 

■02952 

•05947 

■00796 

20 

19-208 

T719 

27-783 

•823 

40 

15-707 

•51339 

•03361 

•04614 

•00806 

25 

26-159 

1-607 

37-162 

45 

14-612 

•54528 

•03896 

•03195 

•00824 

30 

34053 

1-093 

50 

13-428 

•57977 

•04606 

•01672 

•00853 

35 

42-918 

55 

12-204 

•61543 

•04661 

•ooooo 

•ooooo 

... 
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The  column  of  qx  would  be  similar  to  that  under  Table  III 


as  the  discounting  function  is 


D, 


at  4  c0 


The  annual  extra  premium  is  only  payable  during  the  currency 
of  the  extra  risk,  and  the  ordinary  0M  "  premium  for  the  age  at 
entry  commences  with  the  payment  at  age  55.  It  will  be 
seen  that  the  extra  premium  increases  from  age  30,  but  for  all 
intents  and  purposes  may  be  considered  constant  at  16$.  °0  ,  larger 
throughout  than  under  Table  III,  whilst,  as  would  be  anticipated, 
the  differences  of  Xx  are  smaller  at  the  outset  and  dimmish  more 
rapidly. 

Any  equality  of  rates  in  the  annuity-values  is  out  of  the 
question  from  our  assumptions,  and  the  specimen  values  for  ages 
20  and  30  at  entry  indicate  that  the  policy  reserves,  like  those 
under  Table  III,  are  less  during  the  currency  of  the  extra  risk. 
Even  including  a  uniform  bonus  of  30s.  %  per  annum,  the 
above  differences  in  reserve  values  would  not  be  fully  utilized. 
If  we  may  be  allowed  to  draw  any  inference  from  so  few 
rigures  it  will  be  that,  if  such  a  table  be  found  to  fulfil  the 
conditions  of  practice,  the  method  of  assuming  the  extra  risk  to 
be  met  out  of  the  current  premiums  and  of  keeping  the  same 
reserves  as  for  ordinary  policies  makes  adequate  provision  for  the 
liability. 

There  is  one  other  point  that  may  be  mentioned.  Table  IIIb 
will  afford  an  example  in  connection  with  the  postponed  bonus 
schemes  for  military  and  naval  risks.  The  annual  loading  for  a 
simple  reversionary  bonus  of  1  °0  per  annum  to  commence  at 
age  55,  calculated  from  the  Table,  can  be  compared  with  that  for 
the  ordinary  1  °0  bonus  under  Table  I. 

Annual  Bonus  loadings  payable  '.hiring  the  currency  of  a  policy  of  1 00. 


\<tp  nt       I    Bonus  postponed 
v^                  ™  Age  55 
Entr^                TablelllB 

Immediate 
Bonus 
Table  I 

Difference 

20 
30 
40 

•083 

•141 
•253 

•459 
•524 
•595 

•376 
•383 
•342 

Where  ordinary  participating  rates  are  charged  under  the 
scheme,  the  difference  in  the  above  loadings  will  approximately 
represent  the  extra  premium  allowed  for,  assuming  retirement  to 
take  place  at  age  55,  whilst  any  excess  of  the  ordinary  rate  of 
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bonus  declared  would  involve  an  additional  contribution  from 
profits  to  meet  the  extra  risk.  If,  however,  the  value  of  such  bonus 
be  reserved  though  profits  are  not  allotted,  it  would  be  equivalent 
in  principle  to  the  practice  of  those  offices  which  reserve 
the  total  annual  extra  premiums  paid  in  respect  of  Avar 
risks,  to  accumulate  in  time  of  peace  until  war  may  unfortunately 
necessitate  their  use  in  settlement  of  claims. 

The  functions  of  Table  IIIb  were  calculated  in  the  following 
manner  : 

a'x=a  I4Z3+  ^-4^8.55 }  from  which  A.'x  was  obtained  by 

entering  the  3  %  conversion  table. 

"jr¥°B,'x  +  ±ttx.b,'x :55=i|  =  A'a-,  whence  we  obtain  Air*,  the 
annual  extra  limited  to  (55 — x)  payments — 

w\    X=A  x+n  —  77V  a  *+»— A7^*(aa;+tt56-s:-n|)• 

The  accented  symbols  relate  to  the  Table  functions,  the 
unaccented  to  the  0*0*  3  %  and  4  %  Tables. 

Table  IV  involves  a  constant  percentage  (of  about  80  %  ) 
extra  mortality,  i.e.,  mortality  in  a  constant  ratio  to  the  standard. 

This  idea  was  suggested  by  Messrs.  Hardy  and  Rotherv  in 
the  Journal  (vol.  xxvii,  p.  178),  when  publishing  the  "Barbados 
Mutual "  Experience,  though  they  subsequently  (p.  180)  intro- 
duced a  modification  of  Makeham's  constants  for  the  purposes  of 
comparison,  which  did  not  involve  the  fixed  percentage. 

The  advantage  of  being  able  to  base  a  limited  experience  upon 
a  standard  table  by  a  comparison  of  the  ratios  of  actual  to 
expected  deaths  is  obvious.  We  can  make  use  of  larger  groupings 
{e.g.,  10  or  15  year  periods)  to  obtain  the  expected  deaths,  and 
thus  secure  a  better  comparison  by  the  larger  numbers  involved, 
whilst  a  varying  percentage  will  be  sufficiently  indicated  bv 
studying  the  successive  groups.  The  method  facilitates  several 
comparisons  with  other  standard  tables  at  the  same  time  so 
that  it  can  at  once  be  seen  whether  the  percentage  is  more 
constant  in  relation  to  one  table  than  another.  Assuming  we 
have  been  able  to  find  a  suitable  basis,  we  can  by  this  means 
obtain  without  further  trouble  a  series  of  annuities;,  premiums,  &c, 
which  will  meet  the  requirements  of  the  limited  experience. 

The  discrepancies  in  the  observed  rates  in  advanced  life  will 
have  no  great  effect  upon  values  at  ordinary  ages   (particularly  in 
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these  days  of  endowment  assurances,  when  mortality  over  age  65 
can  be  disregarded;,  and  if  that  portion  of  our  experience  is 
somewhat  limited,  we  may  still  find  it  possible  to  assume  the 
constant  ratio  without  greatly  disturbing  our  results. 

The  system  adopted  by  the  American  Offices  in  their 
classirication  of  the  special  classes  of  risk  previously  mentioned 
involved  the  comparison  of  the  actual  with  the  expected  deaths 
for  grouped  ages  at  entry  in  intervals  of  13  years,  and  the  results, 
expressed  as  a  percentage  of  the  expected  deaths,  will  I  think  be 
a  sufficient  indication  of  the  use  to  which  this  method  could  be 
adapted. 

Of  our  home  experiences,  we  can  refer  to  Mr.  Spencer  Thomson's 
investigation  of  the  "  Standard"  East  Indian  Mortality  (1885  to 
1900  showing  an  average  extra  mortality  of  30  °0  over  the  HM, 
and  though  the  deviations  from  this  average  are  certainly  large 
in  particular  groups,  they  are  of- a  character  to  suggest  that  they 
may  be  caused  by  a  limited  number  of  observations.  Moreover, 
they  indicate  the  fact,  commented  upon  by  many  writers,  that 
the  rate  of  extra  mortality  for  tropical  climates  increases  with 
age,  and  cannot  therefore  be  represented  by  a  constant  addition 
throughout  to  /xx  as  in  Table  III. 

Mr.  Winter  referred  particularly  to  this  feature  in  his  paper 
on  the  •'"British  Empire"  Indian  Experience  (Transactions  of 
Berlin  Congress,  vol.  ii,  p.  68),  and  found  that  the  mortality 
applicable  to  European  lives  was  represented  by  the  O*qx+s+'003. 
He  also  showed  that  this  would  indicate  a  percentage  extra  of 
about  50  °0  on  the  0M  '  Table. 

Using  ordinary  symbols  as  before  for  the  0M  3  °0  Table,  and 
accenting  them  for  the  special  risk  table  under  discussion,  the 
well-known  formula 

y  x  =  —  A*s  —  A*c .  \eg .  cx 

becomes         y. 'x=  [l  +  o)/£sr=  —  (l  +  6)Xe«—  (1  -{-b)\c.\^.cF} 

whence     log  Vx  =  —  1(1  -f  h)fixdx  =h+  (1  +  b] x . \es 

+  {l  +  b).\eg.c* 

where  h  is  the  constant  introduced  bv  integration. 

and  l'x+f=h'.J*+Ml+b^+»r« 
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Substituting  G  for  g*~l3  and  introducing  v(, 

If  we  find  an  age  w  such  that  cx.(l  +  b)  =ctc ,  we  have — 

D*tf>'«=  (^)VGc"=(i-s6)^,,  =  say  d'*^, 

so  that,  if  we  substitute  age  iv  for  x  in  the  table,  and  assume  a 
rate  of  interest  i'  where  (I  +  i')»!j  =  l  +  i  (or  vsh=v"),  we  shall 
have  the  means  of  ascertaining  the  annuity-values  under  our 
special  table  without  the  necessity  of  constructing  it  for  the 
original  values  of  q'x. 

If  £=-03  and  £'  =  -085,  we  find  b  =  -8215. 

Again  cx(l  +  b)=c"' 

(ic  —  x)\c  =  \(l  +  b) 

\(l  +  b) 

or  w — x •■=         - — -  =  o'b/8, 

\c 

which  is  the  increase  of  age  corresponding  to  an  increase  of  the 
rate  of  interest  from  3  to  3^  %  necessary  to  produce  annuity- 
values  based  on  a  constant  extra  percentage  mortality  of  8215. 

The  annuities  obtained  by  rating  up  the  age  7  years  on  the 
0M  "  3h  %  table  will  very  nearly  involve  an  extra  mortality  of 
80  °o  ,  whilst  if  we  assumed  S\  °o  ,  the  addition  to  age  would  be 
4  years,  and  the  extra  mortality  about  40  °0  . 

Table    IV    has    been    calculated    upon    the    former    basis — 

a*  =  a%7,  from  which  were  obtained  A4,  and  7?4  by  means  of  the 

3%   conversion    table,    qx    was    calculated    as    before    from     the 

r4  a4,. 

consecutive  annuity-values,  and  w"\  B=l—     l-~  . 

Sic 

It  is  rather  difficult,  at  present,  to  rind  an  example  to  which 
to  apply  this  Table.  None  of  the  recent  climate  experiences 
published  have,  as  far  as  I  know,  been  accompanied  by  corres- 
ponding tables  of  annuities  and  premiums.  The  following, 
however,  is  an  approximation,  and  illustrates  also  a  method  of 
the  partial  application  of  the  principle  which  may  be  very 
useful. 

In  his  paper  on  extra  risk  and  the  mortality  of  liquor  sellers 
(Transactions,  Act.  Soc.  Edin.,  vol.  iv,  p.  117),  Mr.  Low  gives  a 
table  of  premiums  deduced  from  the  results  of  the  Associated 
Scottish  Life  Offices'  Investigation;  and  the  Committee's  Report 
previously  mentioned  (J. LA.  xxxiii,  257)  contains  a  comparison 
of  the  mortality  (qj.)  with  the  HM  rates. 
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From  the  following  extract  : 

Annual  Mortality  per-cent  (qx). 
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Age 

HSI 

Inn-keepers  and 

Ratio  of 

Hotel-keepers 

(3) to  (2) 

(1) 

(2) 

(3) 

(*) 

25 

•66 

125 

1-89 

30 

•77 

1-60 

2-08 

35 

•88 

1-90 

2-16 

40 

1-03 

221 

2-15 

45 

1-22 

251 

2-06 

50 

1-60 

272 

1-70 

55 

2-10 

314 

1-50 

60 

297 

376 

1-27 

approximately  double  the  mortality  seems  to  have  been  experienced 
up  to  age  45,  after  which  the  ratio  decreases.  If  we  assume 
that  the  double  mortality  extends  to  60  and  then  entirely 
disappears,  our  formula  must  be  limited  to  this  extent. 

At  3  °/0  interest,  annuities  involving  double  mortality  will  be 
found  from  the  formula  to  be  represented  by  an  addition  to 
age  of  about  8  years,  and  3|-  %  interest. 

Consequently,  using  accented  symbols  for  the  special  risk 
table, 

1)  : 


"j5+8.S9-a;| 


a  *  =  a 


3 


-L'x  +  S 


Taking  the   values  at   34-  %  and   4  %  (except   a^o 
constant)  we  have — 


which    is 


Entry  age 

20 

30 

40 

a*m%) 

19186 

17-168 

14-694 

a  (4%) 

17-796 

16094 

13-954 

whence,  by  differencing, 

«'(3f%)         18-838         16-900 
and  from  the  3%  conversion  table 


whilst 


2-128 
2042 


2-674 
2-662 


14-509 


3536 
3-387 


are  the  corresponding  premiums  of  the  experience. 

The  results  indicated  by  this  method  are,  I  think,  decidedly 
encouraging,  and  the  sign  of  the  differences  might  well  be 
anticipated  from  the  assumptions  made  as  to  the  mortality  ratio. 
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Inferior  Elioibilty. 

In  discussing  inferior  eligibility  I  am  following  in  the 
footsteps  of  Mr.  Joseph  Burn,  who  dealt  ably  with  this  important 
question  at  the  last  Actuarial  Congress,  but  who  has  not  yet 
submitted  to  the  Institute  the  anticipated  paper  upon  the  subject. 

I  quote  the  following  from  the  Transactions  of  the  Berlin 
Congress  vol.  i,  p.  207. 

"It  is  a  comparatively  simple  matter  to  equate  the  suggested 
"  surcharge  to  the  extra  mortality  which  the  medical  adviser 
"  anticipated,  but  it  is  extremely  doubtful  whether  the  curve 
"  representing  such  mortality  rates  would  be  recognized  by  the 
"  doctor  as  an  interpretation  of  his  opinion." 

It  is  a  usual  custom  to  ask  the  doctor  who  examines  an 
applicant  for  assurance  to  state  (if  he  does  not  deem  the  life 
eligible  at  ordinary  rates)  what  addition  to  the  age  he  considers 
necessary,  in  order  to  render  the  life  equivalent  to  the  average  at 
the  advanced  age.  To  answer  this  question  he  is  often  furnished 
with  a  table  of  expectations  of  life.  I  assume  that  from  his 
general  examination  and  the  history  of  the  applicant  he  forms  an 
opinion  as  to  the  amount  (if  any)  by  which  the  average 
expectation  may  be  shortened ;  and  that  he  then  ascertains  from 
the  table  the  age  corresponding  to  such  reduced  expectation,  at 
which  he  accordingly  advises  that  the  life  should  be  rated. 

We  interpret  this  opinion  to  mean  that  the  life  should  be 
charged  the  premium  for  the  rated-up  age,  and,  if  the  inferiority 
is  derived  from  tendency  to  disease,  such  as  gout,  or  to  early 
degeneration  of  the  circulatory  system,  we  are  probably  correct  in 
treating  the  life  throughout  as  of  the  advanced  age.  But  do  we 
stop  here  if  the  rating  arises  from  other  causes  such  as  a 
consumptive  taint  ?  Do  we  not  sometimes  in  the  latter  case  take 
more  from  the  opinion  than  is  intended  ?  We  very  often  rate  the 
life  accordingly,  and  continue  to  treat  him  in  this  way  throughout 
the  duration  of  the  policy.  The  medical  examiner,  having  given 
his  opinion,  probably  hears  nothing  further  of  the  case.  It  would 
doubtless  be  of  interest  to  him  to  know  the  actual  terms  of 
acceptance  by  the  office,  and  whether  the  policy  had  been 
issued,  or  the  proposer  had  refused  to  complete  on  these  terms, 
and  had  secured  a  more  favourable  decision  elsewhere.  But  the 
examiner  would  probably  be  surprised,  if  he  lived  long  enough, 
to  know  the  alarming  extra  mortality  to  which  we  might  still 
be  consigning  an   old  friend  who  had  been  assured  with  us  for 
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perhaps  50  years,  and  had  reached  the  mature  age  of  75,  because 
acceptance  had  been  recommended  with  10  years'  addition  in 
davs  gone  bv,  on  account  of  an  extra  risk  to  which  the  life 
would  be  subject  during  the  earlier  years  of  the  policy. 

I  am  not  by  any  means  the  first  to  desire  a  better  system 
of  discrimination  in  connection  with  under- average  lives. 
Mr.  J.  Chisholm,  in  his  paper  on  the  Assessment  of  Life  Risks, 
in  April  1886  {J.I. A.,  xxv,  408),  deplored  the  want  of  uniformity 
in  our  methods,  and  recommended  more  co-operation  between  the 
doctor  and  the  actuary.  We  must  not,  however,  lightly  condemn 
one  method  before  we  can  find  a  better ;  and,  considering  that 
wTe  have  to  deal  with  general  medical  practitioners,  who  cannot  be 
expected  to  possess  the  technical  assurance  experience  of  our 
chief  medical  officers,  I  do  not  see  in  what  other  form  we  could 
ask  for  their  opinion. 

But  I  think  we  might  obtain  useful  information  if  we 
supplemented  the  question  by  others.  We  might  ask  a  little 
more  as  to  the  nature  of  the  extra  mortality  which  the  examiner 
anticipated;  as  to  when,  for  instance,  it  would  be  likely  to  accrue, 
and  whether  it  would  eventually  disappear,  so  that  the  life,  having 
once  passed  the  danger  zone,  might  thereafter  be  regarded  as 
normal.  And  we  might  in  particular  see  that  the  examiner  was 
acquainted  with  the  form  of  assurance  desired,  asking  him  to  add 
to  his  recommendation  (based,  we  will  assume,  on  the  eligibilitv 
for  a  whole-life  assurance)  whether  any  modification  in  this 
respect  would  alter  his  opinion. 

The  chief  medical  officer  can  doubtless  advise  upon  these 
points  from  the  papers  submitted  to  him,  but  the  information 
obtained  ad  hoc,  though  not  emanating  from  a  life  assurance 
expert,  would  probably  assist  him  in  arriving  at  a  truer 
appreciation  of  the  examiner's  opinion.  The  facts  thus  elicited, 
in  relation  particularly  to  the  form  of  policy,  afford  ample  scope 
for  the  combined  skill  of  both  the  medical  and  actuarial 
professions. 

"We  may  say,  then,  that  second  only  in  importance  to  the  rate 
of  premium  to  be  charged  comes  the  mode  in  which  the  extra 
risk  is  to  be  treated  in  our  books ;  and,  though  it  may  not  be 
considered  a  matter  of  grave  concern  that  some  individual  risks 
should  be  treated  in  valuation  in  a  particular  way,  in  order  to 
facilitate  their  inclusion  in  the  average  which  they  are  not 
sufficient  to  disturb,  I  think  we  may  devote  a  short  time  to 
consider  whether  our   methods  cannot   be   brought   into  a  more 
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scientific  relation  with  the  risks  which  we  undertake.  The 
consideration  is  perhaps  more  important  in  connection  with 
offices  which  allot  the  profits  upon  the  contribution  method,  but 
it  must  affect  the  question  of  surrender-values  in  all  offices. 

When  considering  a  curve  to  represent  the  early  mortality 
risk  (which  would  be  very  different  from  those  we  are  in  the 
habit  of  studying),  my  attention  was  drawn  to  Mr.  Burn's  paper 
read  before  the  Insurance  Institute  of  Toronto  in  April  1904,  and 
he  very  willingly  gave  me  permission  to  follow  up  the  idea,  which 
I  have  done,  though  perhaps  in  a  different  fashion. 

The  curve  adopted  for  Table  V  is  essentially  an  "early  risk" 
curve,  and  to  exhibit  this  in  graphic  form  I  have  laid  it  out  in  a 
diagram,  with  the  rates  of  mortality  corresponding  to  the  other 
Tables  (I  to  IV)  of  this  paper. 

It  will  be  seen  that  the  rate  actually  decreases  from  age  41  to 
52,  when  it  again  increases,  and  coincides  with  the  0M(5)  mortality 
at  60 — practically  at  55.  The  form  of  the  curve  is  not  due  to 
mere  chance,  it  is  intended  to  give  effect  to  the  opinion  that 
a  life  subject  to  a  large  extra  risk  (e.g.,  light  weight  and  a  family 
susceptibility  to  consumption)  would  sustain  a  benefit  from 
increasing  age,  as  years  passed  and  disease  did  not  develop,  which 
could  be  represented  by  an  increased  chance  of  living  still  longer. 
Thus,  the  probability  of  surviving  five  years  on  the  0M^  Table, 
compared  with  the  present  assumptions  would  be : 


Probability  of 

living  5  Years 

Age 
attained 

Om<5)   Table 

Early  Risk  Table 

20 

•967 

•965 

25 

•965 

•949 

30 

•961 

•916 

35 

•956 

•896 

40 

•948 

•893 

45 

•935 

•900 

50 

•916 

•905 

I  do  not  think  these  probabilities  are  inherently  impossible, 
and  I  hope  it  may  not  be  considered  unprofitable  to  devote  a 
small  space  to  the  consideration  of  the  results  to  which  they  lead. 

Table  V  has  been  prepared  on  the  same  lines  as  the  others, 
except  that  a  junction  with  the  0M(5)  Table  is  assumed  between 
ages  55  and  60,  so  that  it  is  not  necessary  to  tabulate  the  ordinary 
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functions  at  or  above  these  ages.  Seeing-  that  the  mortality 
curves  intersect  at  age  55  the  annuity-values  under  my  table 
would  be  slightly  less  between  these  ages;  the  differences  how- 
ever are  very  small,  and  the  values  have  not  been  inserted. 


Premiums. 

"We  can  now  take  the  Tables  generally,  and  I  would  draw 
attention,  first,  to  the  Premiums. 

The  extra  assumed  (10  years,  "01,  80  °/Q ,  and  the  early 
risk  mortality)  is,  perhaps,  rather  large,  but  the  Tables  will 
serve  the  purpose  of  indicating  the  general  effect.  It  will  be 
noticed  that  the  monetary  additions  to  the  whole  life  uniform 
premium  at  age  30  are  very  similar  in  Tables  II,  III  and  V. 
For  a  policy  of  100  they  are  : 


Age 

Table  II 

Table  III             Table  IV 

Table  V 

20 

30 

•436 
•709 

■753                  -646                  '420 
•724                 -806                  657 

Tables  III  and  IV  give  heavier  additions  at  age  20 ;  in  the 
former  they  decrease  with  age,  but  in  the  latter  they  increase 
rapidly,  though  the  equivalent  addition  to  age  decreases  from 
between  13  and  14  years  at  age  20,  to  8  years  at  55.  Table  IV 
certainly  involves  heavy  extras,  and  I  should  have  liked,  had  time 
permitted,  to  substitute  a  constant  40  °/0  extra  mortality.  It 
may,  however,  be  assumed  that  the  monetary  differences  would 
be  reduced  by  about  one-half  on  the  latter  basis  :  the  equivalent 
increase  to  age  at  20  would  be  8  years,  and  at  55  about  5  years 
only.  , 

The  largest  difference  in  Table  V  is  at  age  30;  but  if  a 
select  and  an  under-average  life  be  supposed  to  start  with  similar 
mortality,  our  present  form  of  comparison  would  be  taken  after 
5  years  ;  say  at  age  25,  when  the  difference  is  '549,  and,  as  at 
age  20,  is  almost  equal  to  10  years'  addition,  so  that  Table  Y 
does  not  involve  any  modification  in  the  monetary  addition  that 
is  not  unusual  at  this  age  for  consumptive  risks. 

There  will  also  be  found  appended  to  this  paper  : 

(A)   A   Table    of   Whole-Life    Premiums    limited   to    15 
payments. 
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(B)  A     Table     of      Specimen     Endowment     Assurance 
Premiums  for  15,  25  and  35  years. 

(C)  A  Table  of  Double  Endowment  Assurance  Premiums. 

The  limited-payment  premiums  include  at  the  younger  ages 
a  larger  extra,  but  in  Tables  II,  IIIb  and  IV,  the  differences  are 
smaller  than  the  whole-life  extra  at  ages  40  and  50.  In  Tables  II 
and  IV,  this  is  accounted  for  by  the  fact  that  the  greatest  extra 
mortality  will  fall  when  the  policy  will  be  fully  paid,  and  the  strain 
on  the  reserves  will  consequently  be  least.  In  Table  III  the 
differences  are  larger  throughout.  In  Table  IIIb  the  extra  will 
cease  at  age  55,  when  the  premium  will  be  reduced  to  the  Table  I 
rate,  and  the  reduction  of  the  strain  in  the  early  years  owing  to 
the  form  of  policy  serves  to  reduce  the  extra  payable  during  that 
period  at  ages  40  and  50. 

For  endowment  assurances  the  differences  under  all  except 
Table  V  are  less  than  the  whole-life  extras,  though  for  Table  IIIb 
(which  coincides  with  Table  III  for  ages  at  maturity  55  or  less), 
the  extras  are  not  much  smaller  for  the  temporary  risk.  Table 
II  indicates  the  advantage  of  accepting  that  class  of  risk  under 
an  endowment  assurance  policy. 

Under  Table  V,  at  the  entry  age  20,  no  effective  reduction 
in  extra  could  be  entertained :  the  "  early  risk "  cannot  be 
accepted  on  more  favourable  terms  under  an  endowment  assurance 
policy. 

Double  endowment  assurance  premiums  as  exhibited  in  the 
Table  have  a  peculiar  interest,  owing  to  the  growing  popularity  of 
the  form  of  policy,  and  to  the  fact  that  some  companies  are 
accustomed  to  waive  climatic  and  other  extras  under  this  table. 
It  will  be  seen  that  for  policies  maturing  at  ages  below  60  under 
Table  II  the  premiums  are  lower,  but  that  the  premium  for  age  40 
maturing  at  65  is  larger  than  under  the  normal  table,  whilst  for 
all  other  tables  except  Table  V  the  premiums  are  higher.  This  is 
especially  noteworthy  under  Table  IIIb.  If  a  life  aged  40  who  is 
proceeding  abroad  effects  a  double  endowment  assurance  payable 
at  65,  and  we  assume  that  he  will  cease  incurring  extra  risk  at  55, 
this  would  seem  to  be  a  policy  specially  necessitating  an  extra 
premium,  as  the  mortality  would  improve  just  when  (from  the 
company's  point  of  view)  the  reverse  would  be  advantageous ; 
even  under  Tables  III  and  IV  a  small  increase  is  in  all  cases 
apparent,  and  for  the  longer  terms  in  Table  III  an  extra  should 
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certainly  be  charged.  The  premium  under  Table  V  at  age  20 
indicates  that  this  "early  risk"  is  acceptable  under  those 
conditions.  Mr.  Levine's  Note  (J.I.A.,  xxxiv,  514)  confirms 
some  of  the  above  remarks. 


Policy-Values. 

The  differences  of  the  ordinary  policy-values  indicated  in  the 
tables  relate  to  non-participating  assurances,  but  the  columns  of 
AA*  afford  the  means  of  correcting  the  figures  for  any  stated 
amount  of  bonus  under  participating  policies. 

Tables  II  and  IV  always  give  larger  values  than  the  standard, 
those  of  Table  IV  coming  between  the  other  two. 

On  the  other  hand  Table  III,  involving  a  constant  extra  only, 
gives  smaller  values  throughout. 

When  we  take  the  bonus  into  consideration  the  differences  in 
Table  II  are  considerably  enhanced,  whilst  those  of  Table  IV  are 
increased  but  not  to  such  extent ;   with  a  simple  bonus  of  30s.  °/Q 
per  annum,  the  differences  of  the  latter  would  be  under  two-thirds 
of  those  by  Table  II. 

In  the  case  of  Table  III,  a  bonus  of  as  much  as  40s.  °/Q  would 
not  increase  the  total  reserves  beyond  the  standard  amounts. 

Taking  Table  IV  again,  for  the  moment,  we  know  from 
theory  that  extra  mortality  in  a  constant  ratio  to  the  standard, 
whatever  be  the  amount  of  that  ratio,  will  always  give  increased 
values,  but  if  we  remember  the  method  of  construction  of 
this  Table — a  constant  and  an  addition  to  the  age — we  know, 
also,  that  the  constant  extra  invariably  reduces  policy-values,  as 
is  exemplified  in  Table  III,  and  the  net  result  will  consequently 
be  less  than  that  involved  by  the  full  addition  to  age.  Hence, 
if  climatic  exposure  can  be  exemplified  by  the  conditions  of 
this  Table,  we  have  a  ready  means  of  valuing  policies  subject  to 
such  extra  risks, — simply  by  our  ordinary  method  of  increased 
ages,  the  addition  being  perhaps  a  little  less  than  is  involved 
in  the  premiums.  Comparing  Table  I,  with  five  years'  addition, 
and  Table  IV,  it  will  be  seen  that  for  non-profit  assurances  this 
is  barely  sufficient.  The  resulting  values  are  less  except  for  the 
first  5  years  up  to  the  age  at  entry  30,  and  a  little  longer  for 
younger  ages.  On  the  other  hand  an  addition  of  7  years  will 
always  give  larger  values.  The  same  relation  holds  for  participat- 
ing policies,  when  we  take  a  uniform  bonus  of  30s.  °/0  per  annum 
into  account ;  and  we  may  come  to  the  simple  conclusion  that  an 


496  On   Extra  Premiums.  [Oct. 

addition  of  6  years  to  both  kinds  of  assurance  will  practically 
meet  our  requirements.  Should  the  extra  risk  definitely  cease 
we  could  consider  the  reduction  or  cancelment  of  the  additional 
reserve  according  as  some  of  the  ill-effects  might  be  anticipated  to 
remain  or  not. 

The  "  rated-up  "  age  reserve  here  enters  into  a  new  sphere  of 
usefulness,  and,  in  contrast  with  the  reserve  of  a  proportion  only 
of  the  extra  premium,  merits  serious  attention.  On  reference  to 
the  table  on  page  481  it  will  be  seen  that  two  offices  already 
adopt  this  method,  whilst  another  reserves  a  proportion  of  the 
total  extras  paid  in  the  quinquennium. 

The  0M  Table  includes  in  its  observations,  policies  issued 
without  restriction  upon  lives  not  intending  to  proceed  abroad ; 
but  where  extra  risk  is  being  incurred  from  the  outset — and 
particularly  where  the  extra  premium  payable  is  limited — we  may 
well  consider  whether  our  ordinary  reserve  without  addition  is 
sufficient. 

Under  Table  V,  for  age  at  entry  20,  the  values,  larger  at 
first,  become  less  after  15  years,  and  continue  smaller  throughout. 
The  increased  premium  continues  payable,  though  the  extra  risk 
has  vanished.  AVhen  the  reserve  for  a  bonus  of  306'.  °/0 
per  annum  is  added,  the  total  required  is  in  excess  until  after 
age  40. 

Under  Table  IIIb  the  policy-values  have  already  been  con- 
sidered when  the  construction  of  the  table  was  under  discussion. 

It  may  be  said,  therefore,  that  "  rated-up  age  "  valuations  for 
all  extra  risks  afford  reserves  at  which — in  spite  of  criticisms  of 
the  assumptions  involved — no  one  could  find  reason  to  cavil  on 
the  score  of  safety.  It  would  appear  that  extra  reserves  are 
necessary  in  those  cases  (Tables  II  and  IV)  where  the  extra  risk 
increases  with  the  age.  On  the  other  hand,  for  a  constant  extra 
mortality  over  the  whole  of  life,  or  a  short  period,  the  ordinary 
valuation — supplemented  by  a  proportion  of  the  additional 
premium  to  cover  the  unexpired  portion  of  the  year — would 
seem  ample.  It  remains  to  be  decided  to  which  category  an 
extra  risk  belongs,  before  we  can  be  satisfied  that  the  ordinary 
policy  reserve  is  sufficient. 

Mortality. 

The  differences  of  qx  which  represent  the  extra  mortality  are 
perhaps   sufficiently  well  indicated  in    the  columns  themselves. 
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and  by  the  preceding  diagram  ;   but   the   following  table  of  the 
percentages  is  interesting  : 


Age 

Ratios  of  the  Rates  of  Mortality 

^ 

2| 

?| 

9% 

Zx 

9X 

<?* 

'!,- 

20 

115 

2-46 

182 

1-00 

25 

1-21 

239 

1-82 

1-23 

30 

1-31 

2-28 

1-83 

1-93 

35 

1-43 

2-14 

1-83 

2-49 

40 

1-58 

1-97 

1-84 

2-30 

45 

1-74 

1-79 

1-84 

1-82 

50 

1-89 

1-61 

1-84 

1-28 

55 

203 

1-45 

1-84 

•99 

60 

213 

1-32 

1-84 

100 

65 

2-20 

1-22 

1-83 

1-00 

70 

2-23 

1-14 

1-82 

1-00 

75 

2-22 

1-09 

1-80 

1-00 

The  accuracy  of  the  approximate  method  employed  in  the 
calculation  of  Table  IV  will  be  apparent.  A  table  in  the  above 
form  could  be  utilized  to  ascertain  whether  a  limited  experience 
corresponded  with  any  of  these  assumptions,  by  comparison  of 
the  percentages  of  the  actual  to  expected  deaths  with  these  series 
of  ratios. 

When  we  make  the  ordinary  reserves  for  policies  at  increased 
premiums,  the  mortality  for  which  we  provide  is  quite  different 
from  the  above. 

From  the  well-known  formula 

=  n  +  l  *  x~~\-'_[x  +  7i{±        >i  +  l^  x) 

we  have  by  substitution  of  the  increased  mortality  functions 

•jt'x,  q'x, 

(ir'.  +  .V.)  {l+i)=n+1Yx  +  q'x+n{l-n+1Vx) 

{tt'x  —  TTX){1  +  l)  =  {q'x+n—qx+nXl—n+iVx), 

so  that  the  extra  mortality  is  merely  a  function  of  the  amount  of 
extra  premium  paid,  and  it  will  be  sufficient  only  to  indicate  the 
results  under  Table  II,  for  which,  taking  age  at  entry  30,  we 
have  for  a  policy  of  100,  7r~30— 7T3o="709, 
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X 

q'.r-qx 

X 

rl'x-qx 

30 

•00739 

60 

•01396 

35 

•00789 

65 

•01670 

40 

■00853 

70 

•02052 

45 

•00937 

75 

•02588 

50 

•01048 

80 

•03340 

55 

•01195 

85 

•04387 

The  progression  in  the  above  series  is  quite  different  from 
that  in  the  Ar/.r  columns  of  Tables  II,  III,  or  IV ;  the  mortality 
is  dependent  solely  on  the  monetary  addition,  irrespective  of  the 
nature  of  the  risk  for  which  it  was  imposed. 

A  valuatiou  according  to  the  "rated-up"  age  would  assume  the 
values  of  qx  indicated  in  Table  II,  but  if  an  office  make  all  its 
reserves  according  to  this  method  the  mortality  experienced  in 
the  early  years  may  be  considerably  more  than  the  calculations 
provide.  Some  of  the  rated-up  lives  aged  x  will  probably  live 
beyond  the  limit  corresponding  to  the  increased  age,  and  hence, 
in  order  to  reduce  the  annuity-value  to  that  for  the  life  t  years 
older,  it  will  be  necessary  that  a  larger  number  of  the  others 
should  die  early  than  amongst  a  similar  group  of  lives  whose  true 
as;e  is  x  +  t.     The  reverse  would  be  the  case  in  the  older  years. 

It  will  be  noticed  from  Table  III  that  the  premium  to  com- 
pensate a  constant  extra  mortality  involves  a  monetary  addition 
to  the  ordinary  rate  which  diminishes  with  age,  so  that  a  fixed 
extra  premium  would  pay  for  an  increasing  extra  mortality. 
This  is  the  point  emphasized  in  the  above  table  where  we  have 
assumed  a  fixed  addition  of  T09  to  the  premium,  though  in  the 
latter  case  it  results  from  the  method  of  equal  reserves. 

Consequently,  to  cover  an  equal  extra  risk,  a  policy  which  has 
been  in  force  some  years  does  not  require  so  large  an  additional 
premium  as  one  of  similar  amount  just  issued.  This  is  another  way 
of  saying  that  the  extra  premium  should  be  based  upon  the 
amount  at  risk  [i.e.  the  sum  assured  and  bonus  less  the  reserve). 

The  mortality  under  Table  V  was  discussed  when  considering  its 
construction. 

The  Contingent  Debt  System. 

Certain  questions  of  mortality  and  reserves  are  considerably 
affected  by  this  system  when  adopted,  and  we  can  best  deal  with 
the  points  together. 
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The  principle  is  not  new.  Mr.  Samuel  Younger  mentioned 
it  as  a  suggestion  of  Mr.  Morrice  Black's  in  October  1862 
(J. LA.,  x,  268)  :  but  the  method  in  which,  he  applied  it  brought 
down  upon  him  the  criticisms  of  Messrs.  Brabrook,  Smith  and 
Gray  pp.  349-57),  and  their  denunciations  did  not  stop  at 
the  method,  but  involved  the  system.  Nor  was  it  received  with 
universal  favour  when  Mr.  Sunderland  re-opened  the  subject  in 
1891  {J.I. A.,  xxix,  419).  Times  change,  and  modern  business 
tends  to  necessitate  that  a  surcharge  should  be  made  in 
the  least  discouraging  form.  The  contingent  debt  appeals 
to  the  natural  instinct  of  a  proposer  to  rely  upon  his 
own  opinion  that  an  extra  premium  is  unjustified,  and  the 
system  is  now  becoming  fairly  general,  as  will  be  seen 
from  the  former  portion  of  this  paper.  Is  it,  after  all,  less 
scientific  than  our  other  modes  of  assessing  extra  rating  ''.  The 
method  of  charging  an  extra  corresponding  to  an  increased  age  is 
perfectly  justifiable  in  so  far  as  the  increased  premium  (however 
arrived  at)  meets  the  risk.  It  is  in  the  manner  of  dealing  with  it 
subsequently  that  science  occasionally  has  to  sacrifice  itself  to 
expediency. 

It  may  be  held  that  the  decreasing  debt  is  not  applicable  to 
whole-life  policies  in  substitution  for  a  larger  premium,  when 
the  extra  risk  is  likelv  to  increase  or  even  to  remain  throughout, 
but  others  are  of  opinion  that,  provided  the  debt  be  properly 
calculated  as  an  equivalent  of  the  total  extra  risk,  there  is  no 
reason  why  it  should  not  so  apply.  The  office  receives  its  full 
consideration  in  this  shape,  and  it  becomes  a  question  of  reserves 
accumulated  while  the  extra  has  least  force  to  meet  the  mortality 
when  the  force  is  greatest.  This  is  a  difference  of  view,  which 
probablv  no  amount  of  argument  on  either  side  will  alter ;  but 
a  debt  adopted  in  the  instances  where  the  clanger  will  probably 
disappear  after  a  well-marked  interval,  seems  if  adequate  in 
amount  to  be  a  feasible  way  of  imposing  the  extra  charge.  It  has 
the  advantage  that  the  extra  is  only  required  (or  the  deduction 
suffered)  during  the  period  before  the  life  becomes  normal,  and 
it  automatically  removes  at  this  epoch  a  constant  source  of 
dissatisfaction  amongst  the  older  lives  who  have  been  accepted  on 
special  terms. 

The  unscientific  element  in  the  system,  as  usually  applied,  is 
that  in  the  early  years  of  assurance,  when  probably  the  extra  risk 
is  very  small,  the  deduction  from  the  sum  assured  is  at  its 
maximum.     A  remedy   (suggested  in  America   where   the    Lien 
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system  is  quite  usual)  is  to  make  the  deduction  fixed  at  the 
outset;  and  increasing  after  a  few  years  to  decrease  again  thereafter. 
I  am  afraid  the  latter  plan  would  not  he  relished  by  the  assuring 
public,  and  the  alternative  seems  to  be  the  calculation  of  the 
debt  by  means  of  a  table  such  as  No.  V,  which  shall  give  effect 
to  the  precise  nature  of  the  extra  mortality.  The  latter,  however, 
is  a  counsel  of  perfection,  and  could  only  very  approximately  be 
attained  in  practice. 

The  fixed  debt  differs  considerably  from  the  decreasing  system 
which  we  have  just  been  discussing,  and  in  some  circumstances 
may  seem  better  adapted  for  use.  We  shall,  however,  return 
to  the  point  when  considering  its  effect  upon  the  assumed 
mortality. 

The  debt  system  meets,  I  think,  another  class  of  risk — the 
uncertain  life — where  there  is  no  actual  taint,  but  the  examiner 
hesitates  to  recommend  acceptance  at  ordinary  rates,  because  of 
an  apparent  want  of  vigour  in  a  young  life  which  may  lead 
to  early  deterioration,  or,  on  the  other  hand,  may  entirely 
disappear  as  he  grows  older.  If  the  applicant  be  alive  twenty- 
live  years  hence,  the  uncertainty  has  probably  vanished,  and 
from  that  cause  there  should  be  no  reason  further  to  surcharge 
him. 

There  is,  however,  one  disadvantage,  an  important  one  when 
we  view  the  true  principle  of  assurance  in  affording  protection  to 
dependants.  The  debt  system  involves  a  large  diminution  in  the 
early  years,  during  which  protection  is  most  needed,  and  is 
consequently  unsuitable  for  purposes  of  family  provision,  or  for 
assurances  in  connection  with  loans. 

To  illustrate  the  effect  of  fixed  and  diminishing  debts  upon 
mortality  and  reserves,  I  have  calculated 

(i)  The  fixed  debts  ceasing  at  55  under  Table  Mb  in  lieu 
of  the  additional  premiums,  namely  : 

"797  at  age  20  for  35  years 
•792  at  age  30  for  25  years. 

The  formula  is 

A7r*.a^=x(Af-||.A* 

and   the   resulting  debt  (X)    is  '45  for  age  20  and 
•41  for  30. 
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(ii)   The  fixed  and   decreasing   debts  at   ages   20  and  30 
under  Table  V,  also  ceasing  at  55. 

The  formula?  were  : 

(«)  far"  ^x)^  =  ^^^Ty, 

where  X  =  the  fixed  debt,  namely,   33  at  age  20, 
and  -42  at  30,  and, 


7rx  =  7r;-l-55-^X')-X 

whence 

fss-aQMi-R^  +  R:  i 
<-*•-*{  Wx  I 

7T.V  is  the  0M  "'  3  %  premium,  and  (55 — a?)X'  = 
the  commencing  debt,  which  decreases  annually 
by  X',  namely, 

•6062  diminishing  by  -01732  at  age  20, 
and 

•6966  „  -027864     „     30. 

(iii)  The  exact  reserves  according  to  Tables  IIIb  and  V 
respectively  for  policies  subject  to  these  debts,  the 
formula?  being  : 

Table  IIIb— 

V  —  V        1     DiX      M      A-    — 7T3     a3'J 

-L*    - 

Table  V— 

(a)  Similar  to  the  preceding  for  the  fixed  debt,  using 
Table  A'  symbols  throughout,  except  for 
^0*'  3%'. 

(b)  .V."=Ai+.(l-55-«-fiX) 

i  y?  -^■,+1— R:-:.-,      s 

TV  ~ 

for  the  decreasing  debt. 

(iv)  The  rates  of  mortality  which  are  provided  for  on  the 
assumption  that  the  reserves  for  these  policies  are 
made  at  the  actual  ages  on  the  0M  3  S  Table, 
neglecting  the  debt  entirely. 
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Here  the  formula  becomes 

2  x  +  n\±        A.       n  +  \  »  a?)  =  5.r  +  n(-L       w  +  1  *  x) 

where  ^'a.+„  =  the  rate  of  mortality  to  be  ascertained, 

5.r+H  =  the  standard  (O31  "")  mortality  rate, 

and  X  =  the    balance    of    debt    remaining    at 

age  x-\-n. 

Exact  Reserve-Values  for  Policies  of  100  (nominal). 


Dura- 
tion 
n 

Table  IIIb 

Table  V 

Age  at             Age  at 
Entry  20     j     Entry  30 

Age  at  Entry  20 

Age  at  Entry  30 

Fixed  debt  |  Fixed  debt 

Fixed  debt      E"= 

Fixed  debt  i  decreasing 
debt 

5 
10 
15 
20 
25 
30 

3-128 
6-938 
11-572 
17-193 
24-024 
32-401 

4-925 
10-850 
17-971 
26-574 

5-293 
10-616 
15-157 
19-637 
25-254 
32-850 

6-219 
12635 
18-305 
23471 
28-891 
35269 

5-078            7-173 
10-268          13-970 
16-802          20-874 
25-5S0          28-503 

Under  Table  IIIb  these  exact  reserves  are  less  throughout 
than  the  values  allowing  for  the  temporary  increased  premium 
indicated  on  page  48-4,  but  for  age  at  entry  20  in  Table  V  the 
exact  fixed  debt  reserve  is  only  less  for  20  years,  and  afterwards 
becomes  larger  than  the  ordinary    policy-value. 

The  decreasing  debt  reserves  are  greater  than  for  the  fixed 
debt,  and  with  the  exception  of  those  at  age  20  for  5  years  in  force 
they  are  larger  than  the  ordinary  policy-values  by  Table  V. 
This  excess  will  continue  throughout  the  duration  of  the  policy, 
as  only  the  0M(5)  3  °/0  premium  is  payable,  instead  of  the  larger 
premium  of  Table  V. 

In  comparison  with  our  standard  0M(5)  reserves  the  fixed  debt 
values  under  Table  IIIb  are  less  while  the  debt  lasts  ;  but  they 
vary  again  under  Table  V,  being  larger  at  the  commencement  for 
age  20  at  entry,  and  subsequently  less  until  age  55  ;  the  decreasing 
debt  at  20  at  entry  gives  larger  values  till  the  policy  becomes 
normal. 

The  question  of  the  sufficiency  of  the  standard  reserve 
consequently  becomes  very  complicated ;  so  much  depends  upon 
the   nature   of  the   extra  mortality  that  it   is  intended  to  cover. 
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L  nless  we  can  lay  down  definite  rules  upon  this  point,  an  exact 
valuation  becomes  theoretically,  as  well  as  practically,  impossible. 
Such  a  valuation  of  the  Table  V  debt  policy  by  the  0M  Table 
would  not  give  an  intelligible  result.  AVe  sbould  be  assuming 
the  life  perfectly  normal,  which  we  know  is  not  warranted; 
whilst,  if  it  is  to  be  a  "rated-up"  valuation,  we  experience  the 
same  trouble  as  in  the  case  of  ordinary  policies  in  making  our 
reserves  fit  the  conditions  of  the  extra  mortality,  but  with  the 
added  difficulty  here  that  we  are  called  upon  first  to  decide  to 
what  " rating-up "  our  policy  debt  is  equivalent. 

The  use  of  symbols  may  render  the  matter  easier  to  discuss. 
"We  will  assume  that  the  policy  is  effected  at  true  age  x ;  that  for 
a  policy  without  debt  we  should  charge  a  premium  corresponding 
to  age  y  (  =  a.-  +  r)  ;  and  that  our  valuation  is  at  the  end  of 
n  years. 

(a)    If  we  make  an  exact  valuation  : — 

(i)  On  the  standard  table  at  age  x  +  n,  we  are  not 
keeping  all  the  ordinary  reserve  n\x,  since  we 
take  credit  for  an  estimated  value  of  the  debt 
remaining. 

(ii)  If  we  value  at  age  y  +  n  with  net  premium  irx, 
we  keep  a  rated-up  reserve  less  an  assumed  value 
of  tbe  remaining  debt,  leaving  us  when  the  debt 
ceases  with  the  rated-up  reserve  corresponding 
to  the  net  premium  irx  only,  i.e.}  A  _,,  —  —,  a  t    . 

(iii)  If  we  substitute  iry  for  ttx  throughout,  we  are 
taking  credit  for  a  larger  net  premium  than  we 
receive ;  and  though  the  reserve  may  be  ample 
during  the  early  years,  it  will  depend  upon  the 
amount  of  the  continuing  extra  risk  whether  it 
remains  sufficient. 

(t3y    If,   however,   we    neglect    tbe    debt,    in    valuing    by 
method  (i)  we  place  an   estimated  value  of  the  debt 
against  the  extra  risk,  and  when  the  debt  vanishes  - 
does  our  extra  reserve. 

By  method  (ii)  we  maintain  a  larger  reserve  against 
the  sum  assured  throughout,  and  during  the 
currency  of  the  debt  we  also  keep  the  assumed  value 
of  the  balance  as  an  additional  safeguard. 
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By  method  (iii),  however,  we  are  taking  credit  for  a 
larger  net  premium  than  we  receive ;  that  is,  we 
consistently  reduce  the  reserve  according  to  the  last 
method  by  the  value  of  the  difference  of  premium 
(iry  —  TTx),  and  after  cessation  of  the  debt  the  same 
question  arises  as  in  a  (iii),  namely  whether 
> 

n  *  y  —  -"»-  x+n       7T.r8>  x+n 

< 

(using  accented   symbols  for  the    values    corresponding    to    the 
mortality  after  age  x  +  n),  or,  let  us  say 

> 

< 


according  as 


> 

< 


Method  (/3)  (i)  is  that  usually   employed,  and  the  following- 
Table  indicates  the  mortality  for  which  it  provides — 

Extra  Hates  of  Mortality  'provided  by  Contingent   Debts  under  Equal 


Table  V 

Tabli 

Fixed 

Ills 

. 

Age 

attained 

Fixed  Debt 

Decreasing 
Debt 

Fixed  Debt 

Decreasing 
Debt 

Age  at  Entry 

20 

Age  at  Entrj 
30 

Age  at  1 

Sntry  20 

Age  at  Entry  30 

25 

•00620 

•00372 

•00836 

30 

•00747 

•00439 

•00696 

35 

•00958 

•00662 

•00547 

•00586 

•00705 

•01265 

40 

•01336 

■0089  i 

•00732 

•00491 

•00956 

•00932 

45 

•02079 

•01324 

•01062 

•00389 

01425 

•00668 

50 

•03762 

•02192 

•01707 

•00245 

•02386 

•00386 

These  figures  do  not  bear  comparison  with  the  columns  A^ 
in  Tables  IIIb  and  V.  The  progression  of  the  differences  is 
precisely  opposite,  according  as  a  fixed  or  a  decreasing  debt  is 
involved,  and  one  cannot  but  remark  that  neither  seems  very 
likely  to  be  experienced  in  connection  with  assurance  risks. 

A^  ith  the  fixed  debt  the  mortality,  after  increasing  rapidly, 
becomes  abruptly  reduced  to  normal  when  the  deduction  ceases ; 
and  if  this  cannot  be  anticipated,  extra  provision  is  necessary 
for  the  further  liabilitv. 
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As  the  period  during  which  the  decreasing  debt  is  operative 
comes  to  a  close,  provision  by  this  method  for  the  extra  risk 
gradually  vanishes.  If  the  latter  vanish  also,  no  question 
arises;  but  if  for  example  the  risk  is  one  that  could  properly  have 
been  assessed  at  a  "  rated  -up "  age,  then,  no  matter  what  has 
been  past  relief,  provision  for  present  liability  necessitates  the 
strengthening  of  the  ordinary  reserve.  How  is  this  additional 
amount  to  be  obtained  ?  When  the  nature  of  the  extra  risk 
demands  it,  we  must  during  the  period  of  less  strain  accumulate  a 
sufficient  amount  for  the  purpose.  Thus,  even  the  full  ordinary 
reserve  at  the  true  age  is  not  under  these  circumstances  sufficient 
for  the  contingent  debt  policy. 

The  paper  is  already  very  long,  and  with  these  remarks  I  leave 
an  interesting  subject  which  will  repay  closer  attention  ;  but  I 
hope  that  those  members  of  the  Institute  who  are  versed  in  the 
practical  application  of  the  debt  system  may  furnish  us  in 
discussion  with  the  views  derived  from  their  experience. 

Conclusion*. 

In  conclusion,  I  would  venture  to  suggest  for  consideration  by 
the  Council  of  the  Institute,  whether  it  would  not  be  feasible  to 
obtain  more  information  upon  the  important  subject  of  extra  risks 
than  is  afforded  by  the  limited  statistics  at  our  disposal. 

Competition  is  an  excellent  thing,  but  it  takes  something  more 
than  competition  to  account  for  the  differences  in  the  quotations 
of  some  extra  premiums  at  the  present  time.  It  is  want  of 
experience  of  the  class  of  risk,  and  in  endeavouring  to  supply 
this  information  the  Institute  would  be  conferring  an  inestimable 
benefit  upon,  not  only  the  assurance  offices,  but  the  medical 
profession  and  the  country  generally.  There  are,  I  am  aware, 
very  great  difficulties  in  the  way,  owing  to  the  absence  of  any 
recognized  classification  of  impaired  risks,  but  some  such  system 
could  I  think  be  devised  upon  lines  broad  enough  to  enable  the 
companies  to  classify  their  own  experience. 

If  we  could  adopt  some  common  form  of  card  on  which  to 
record  particulars  of  extra  risks  accepted,  and  keep  these  cards  in 
the  office  marked  up  with  reference  to  changes  during  the  currency 
of  the  policy  and  the  mode  of  its  termination,  we  should  gradually 
accumulate  amongst  individual  companies  a  mass  of  information 
which  in  the  aggregate  would  become  exceedingly  useful;  and, 
when  the  time  had  come  to  warrant  its  collection  bv  the  Institute 
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and  Faculty,  the  statistics  would  be  already  available,  so  that 
considerations  such  as  the  trouble  of  searching  registers  and  the 
preparation  of  the  particulars  would  not  arise  to  prevent  the 
realization  of  the  purpose. 

The  advantage  of  such  an  experience  could  not  be  over- 
estimated, whilst  the  difficulties  have  already  been  overcome  in 
America.  The  Life  Offices' Association  started  asystem  of  collecting 
the  particulars  of  climate  risks,  but  it  has  not,  I  believe,  met  with 
the  anticipated  support.  The  initiation  of  a  system  involving  at 
present  merely  the  preparation  of  such  particulars  might  have 
better  results. 


Table  I. 

Normal  Table  OM(0)3%. 


X 

«.i- 

A., 

*X 

<lx 

X 

20 

22-132 

•32624 

•01410 

•00652 

20 

25 

21-145 

•35501 

•01603 

•00689 

25 

30 

20-013 

•38799 

•01846 

•00747 

30 

35 

18-728 

•42538 

•02156 

•00837 

35 

40 

17-291 

•46725 

•02555 

•00978 

40 

45 

15-709 

•51333 

•03072 

•01200 

45 

50 

14-002 

•56305 

•03753 

•01545 

50 

55 

12-204 

•61543 

•04661 

•02083 

55 

60 

10364 

•66902 

•05887 

•02921 

60 

65 

8-542 

•72207 

•07567 

•04221 

65 

70 

6-808 

•77259 

•09896 

•06219 

70 

75 

5-224 

•81875 

•13155 

•09267 

75 

80 

3-843 

•85895 

•17736 

•13850 

80 

85 

2-697 

•89234 

'24134 

•20569 

85 

90 

1-794 

•91863 

•32879 

•30075 

90 

95 

1122 

•93819 

•44211 

•42473 

95 

100 

"551 

•95488 

•61580 

•57143 

100 

100„Va 


n 

x  =  20 

a-  =  25 

;r  =  30 

.r  =  35 

x=40 

x  =  45 

#  =  50 

a;  =  55 

n 

5 

4-265 

5-112 

6-116 

7-283 

8650 

10-216 

11-984 

13936 

5 

10 

9-159 

10-916 

12954 

15-303 

17-982 

20-976 

24-250 

27-735 

10 

15 

14716 

17-404 

20-483 

23-955 

27-811 

31-989 

36-395 

40-867 

15 

20 

20-927 

24-548 

28-606 

33-069 

37-872 

42-893 

47-954 

52-863 

20 

25 

27-766 

32-256 

37-162 

42-396 

47-832 

53-271 

58-512 

63-322 

25 

30 

35-146 

40-375 

45-920 

51-632 

57-313 

62-751 

67-718 

72001  30 

35 

42-918 

48-684 

54-590 

60-421 

65972 

71-016 

75-357 

35 

40 

50-873 

56912 

62-842 

68451 

73-523 

77-874 

40 

45 

58-749 

64-742 

70-380 

75'451 

79-788 

45 

50 

66246 

71-895 

76-953 

81-260 

50 
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X 

ax 

Ai 

t'j: 

& 

aax 

Arx 

Aqx 

X 

20 

20-013 

•38799 

•01846 

■00747 

•06175 

•00436 

•00095 

20 

25 

18-728 

•42538 

•02156 

•00837 

•07037 

•00553 

•00148 

25 

30 

17-291 

•46725 

•02555 

•00978 

•07926 

•00709 

•00231 

30 

35 

15-709 

•51333 

•03072 

•01200 

•us::..-, 

•00916 

■003(33 

35 

40 

14-002 

•56305 

03753 

•01545 

•09580 

•01198 

■00567 

40 

45 

12-204 

•61543 

04661 

•02083 

•10210 

•01589 

•00883 

45 

50 

10-364 

•66902 

•o.-ssy 

■02921 

•10597 

•02134 

•01376 

50 

55 

8542 

•722i  '7 

•07567 

•04221 

•10664 

•02906 

•02138 

."> .", 

60 

6-808 

•77259 

•09896 

•06219 

•10357 

•04009 

•03298 

60 

65 

5-224 

•81875 

•13155 

•09267 

•09668 

•05588 

•05046 

65 

70 

3-843 

•85895 

•17736 

•13850 

08636 

•07840 

•07631 

70 

75 

2-697 

•89234 

•24134 

•20569 

■07359 

•10979 

•11302 

/O 

80 

1-794 

•91863 

•32879 

•30075 

■05968 

•15143 

■16225 

80 

85 

1-122 

•93819 

•44211 

•42473 

•04585 

•20077 

•21904 

85 

90 

•551 

•95488 

■61580 

•57143 

•03625 

•28701 

•2706S 

90 

95 

... 

... 

95 

100 

... 

... 

100 

100»Vi 


>l 

x  =  20  j  a-  =  25 

x  =  30    a-  =  35 

x  =  40    x  =  45 

.r  =  50 

a?=55      n 

5 

6-116      72S3 

8-650    10-216 

11-984    13936 

16-033 

18-172 

5 

10 

12954    15-303 

17-982 

20-976 

24-250   27-735 

31-292 

34-773 

10 

15 

20-483    23-955 

27-811 

31989 

36-395    40-867 

45-230 

49-246 

15 

20 

28-606  ,  33-069 

37-872 

42893 

47-954    52-863 

57-383 

61-256 

20 

25 

37-162    42-396 

47-832 

53-271 

58-512    63-322 

67-467 

70-720 

25 

30 

45-920    51632 

57-313 

62-751 

67718    72-001 

75-414 

77-761 

30 

35 

54-590    60-421 

65-972    71-016 

75-357    78-839 

81-328 

35 

40 

62-842    68-451 

73-523    77*874 

81375   83-929 

40 

45 

70-380    75-451 

79788   83-278 

85-856 

45 

50 

76-953    81-260 

84-725    87-301 

50 

Difference  between  Policy-Values  based  on  above  Table  and  those  by 

Table  I  (0M<5>3%). 

AlOOnV*. 


n      x  =  20 

x  =  25 

o-  =  30 

j-  =  35 

x  =  AQ 

x  =  45 

x--=bO 

,r  =  55 

a 

5       1-851 

2-171 

2534 

2-933 

3334 

3-720 

4-049 

4-236 

o 

10      3795 

4-387 

5-028 

5673 

6-268 

6-759 

7-042 

7-038 

10 

15       5-767 

6'551 

7-328 

8-034 

8-584 

8-878 

8-835 

8-379 

15 

20       7-679 

8-521 

9-266 

9-824 

10-082 

9-970 

9-429 

8-393 

20 

25       9-396 

10-140 

10-670 

10-875 

Hl-hSU 

10-051 

8-955 

7-398 

25 

30    10-774 

11-257 

11-393 

11-119 

10-405 

9-250 

7-696 

5-760 

30 

35     11-672 

11-737 

11-382 

10-595 

9-385 

7-823 

5971 

35 

40     11-969 

11-539 

10-681 

9-423 

7-852 

6-055 

40 

45     11-631 

10-709 

9-408 

7-827 

6068 

45 

50    10-707 

9365 

7772 

6041 

50 

508  On  Extra  Premiums. 

Table  III.     Constant  addition  of  '01  to  p,x. 


[Oct. 


X 

3 

Al 

ql 

A  A,. 

Attx 

Aja 

X 

20 

18-705 

•42606 

•02163 

•01606 

•09982 

•00753 

•00954 

20 

25 

18-037 

•44553 

•02341 

•01644 

■09052 

•00738 

•00955 

25 

30 

17-242 

•46868 

•02570 

•01699 

•08069 

•00724 

•00952 

30 

35 

16307 

•49592 

•02866 

•01791 

•07054 

•00710 

•00954 

35 

40 

15-224 

•52745 

•03251 

•01929 

•06020 

•00696 

•00951 

40 

45 

13-992 

•56334 

•03758 

•02150 

•05001 

•00686 

•00950 

45 

50 

12-621 

•60327 

•04429 

•02492 

•04022 

•00676 

•00947 

50 

55 

11-133 

•64661 

•05330 

•03027 

•03118 

•00669 

•00944 

55 

60 

9-568 

•69220 

•06550 

•03S54 

•02318 

•00663 

•00933 

60 

65 

7-979 

•73848 

•08225 

•05141 

•01641 

■00658 

•00920 

65 

70 

6-429 

•78362 

•10549 

•07120 

•01103 

•00653 

•00901 

70 

75 

4-984- 

•82571 

•13799 

•10139 

•00696 

•00644 

•00872 

75 

80 

3-700 

•86311 

•18363 

•14676 

•00416 

•00627 

•00826 

80 

85 

2-618 

•89462 

•24730 

•21333 

•00228 

•00596 

•00764 

85 

90 

1-752 

•91984 

•33422 

•30747 

•00121 

•00543 

•00672 

90 

95 

1-102 

•93877 

•44672 

•43027 

•00058 

•00461 

•00554 

95 

100 

•544 

•95503 

•61869 

"57555 

•00015 

•00289 

•00412 

100 

100  nVl. 

n 

.r  =  20 

07  =  25 

.r  =  30 

x  =  3o 

x  =  40 

07  =  45 

a- =  50 

37=55 

n 

5 

3-390 

4-177 

5-125 

6-257 

7-594 

9-145 

10-924 

12-900 

5 

10 

7426 

9-088 

11-061 

13-376 

16044 

19-070 

22-415 

25-995 

10 

15 

12-171 

14-776 

17-815 

21-297 

25-216 

29-510 

34-080 

38-771 

15 

20 

17-666 

21-248 

25-331 

29-895 

34-863 

40-108 

45-459 

50-680 

20 

25 

23-918 

28-450 

33-488 

38-93S 

44-656 

50-447 

56-068 

61-263 

25 

30 

30-876 

36-266 

42-068 

48-119 

54-210 

60-086   65-494 

70-181 

30 

35 

38-427 

44-488 

50-778 

57'075 

63-117 

68-650 !  73-438 

35 

40 

46370 

52-834 

59-275 

65-424 

71-031 

75-867 1      ... 

40 

45 

54-433 

60-976 

67-197 

72-8J3 

77-700 

45 

50 

62-299 

6S-567 

74-235 

79-095 

... 

50 

Differences  between  Policy-Values  based  on  above  Table  and  those  by 
Table  I  (0M('5)  3  %).      -  AlOOnV*. 


11 

.r  =  20 

.t  =  25 

07  =  30 

07  =  35 

07  =  40 

o;  =  45 

o;  =  50 

a- =  55 

n 

5 

•875 

•935 

•991 

1-026 

1-056 

1-071 

1-060 

1-036 

5 

10 

1-733 

1-828 

1-893 

1-927 

1-938 

1-906 

1-835 

1-740 

10 

15 

2-545 

2-628 

2-668 

2658 

2-595 

2-479 

2-315 

2096 

15 

20 

3-261 

3-300 

3275 

3174 

3-009 

2-785 

2-495 

2183 

20 

25 

3-848 

3-806 

3-674 

3-458 

3-176 

2-S24 

2-444 

2-059 

25 

30 

4-270 

4-109 

3852 

3513 

3-103 

2-665 

2-224 

1-820 

30 

35 

4-491 

4-196 

3-812 

3-346 

2-855 

2-366 

1-919 

35 

40 

4-503 

4-078 

3-567 

3-027 

2-492 

2-007 

40 

45 

4-316 

3-766 

3183 

2-608 

2-0S8 

45 

50 

3-947 

3-328 

2-718 

2-165 

... 

50 

The  differences  in  the  policy-values  are  negative. 
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Table  IV. 
2  %  axldition  to  rate  of  interest,  7  years  addition  to  Age  ;  representing 
a  mortality  of  80      above  H 


X 

a* 

X 

A^ 

X 

X 

94 
*x 

AA, 

Atx 

A?j 

X 

20 

19-127 

■41378 

•02056 

•01188 

-"" 

00646 

00536 

20 

25 

18123 

•44302 

•02317 

•01256 

■Osvj] 

00714 

00567 

25 

30 

16969 

•47663 

•02652 

01365 

•08864 

1806 

00618 

30 

35 

15-664 

•51464 

•0308$ 

01533 

•08926 

00932 

00696 

35 

40 

14-213 

•55690 

03660 

•01796 

•08965 

01105 

0  818 

40 

45 

12639 

•60275 

•04419 

•02201 

•08942 

01347 

01004 

45 

50 

10-975 

•65121 

•05438 

02846 

•08816 

01685 

01301 

50 

55 

9270 

•70087 

•06825 

•0384  L 

02164 

01758 

55 

60 

7-586 

■74993 

08734 

:    " 

•08091 

02847 

'•2455 

-;>. 

65 

5-990 

■79641 

•11393 

07736 

•07434 

03826 

03515 

65 

70 

4'545 

•83849 

•15123 

•11315 

•06590 

"5227 

05096 

70 

75 

3-298 

•87482 

•20354 

•16645 

•05607 

07199 

0737S 

75 

80 

2-276 

•90459 

•27612 

•24367 

•'.'4504 

09876  i 

10517 

80 

85 

1-481 

•92774 

•37387 

-35101 

•03540 

13253 

14535 

85 

90 

•910 

■94437 

•49456 

-48525 

■02574 

16577 

18450 

90 

95 

•ooo 

•97087 

•97087 

1-00000 

•03268 

52876 

57527 

95 

100»VJ. 

n      x  =  20 

j  =  25 

.r  =  30 

x  =  35     j-  =  40 

j- =  45 

j- =  50    x  =  55 

» 

5       4-9S9 

6034 

7-266 

8-702 

10-350 

12203 

14-237    16-395 

10     10-723 

12-MJ2 

15336 

18-152 

21-290 

24-703 

28-298    31-936 

10 

j  15  !  17-210 

20-445 

24-099 

28-140 

32-496 

37-048 

41-626   46-010 

15 

20     24414 

28-679 

33361 

38-370 

43-564 

48-749 

53-697    5S-149     20 

r  25  1  32-237 

37-382 

42-848 

4S-475 

54054 

59-347 

64-107    6S-100    25 

30     40-506 

46-297 

52-218 

58052 

63'555 

68-487 

72-042:75-838 

30 

35     48-977 

55102 

61-100 

66-726 

71-749 

75-980 

79-278 

35 

40     57-3  42 

63-447 

69-144 

74-207 

78-466 

>1-m  .; 

40 

45     65-271 

71'.,.,,; 

76-081 

80340 

83689 

;:, 

"-'■453    77-524 

81-769 

85-109 

50 

aioo«v 


n 

x  =  20 

j  =  25 

a-  =  30 

x  =  35 

x  =  40 

x  =  45 

j-  =  50 

x  =  5  5       n 

5 

■724 

•922 

1-150 

1-419 

1-700 

1-987 

2.253 

2459       5 

10 

1-564 

1-946 

2-382 

2-849 

3-308 

3-727 

4-048 

4-201     10 

15 

2-494 

3041 

3  616 

4-185 

4-685 

5059 

5231 

5143     15 

20 

3-487 

4131 

4755 

5-301 

5-692 

5-856 

5743 

5-286     20 

25 

4-471 

5126 

5-686 

6-079 

6-222 

6-076 

5-595 

4-778     25 

30 

5-360 

5-922 

6'298 

6-420 

6-242 

5'736 

4-924 

3-837     30 

35 

6059  ; 

6-418 

6-510 

6-305 

5777 

4-964 

3921 

35 

40 

6-469 

6-535 

6-302 

5'756 

4-943 

3-932 

40 

45 

6522 

6-264 

5-701 ' 

4-889 

3-901 

45 

50 

6-207 

5-629 

4-816 

3-849 

50 

VOL.    XLI. 
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Table  V. 
Hypothetical,  I- 

(Early  Risk  or  Consumption  Curve.) 


[Oct. 


X 

°* 

K 

< 

91 

AA.r 

A-u. 

A?  j 

X 

20 

2u-hs:; 

•38593 

•01830 

•00652 

•05969 

•00420 

01  K  H  10 

20 

25 

1^744 

•42493 

02152 

■00850 

•06992 

•00549 

00161 

25 

30 

17-464 

•46221 

•02503 

■01440 

•07422 

■00657  : 

00693 

30 

35 

16-581 

■4s79:i 

02776 

■02080 

■06255 

•00620 

01243 

35 

40 

15\S92 

•50800 

•03007 

■02250 

•04075 

•00452 

01272 

40 

45 

15066 

•53206 

•03312 

•02180 

•01873 

•00240 

00980 

45 

50 

13-866 

•56701 

■03814 

•01980 

•00396 

■a  061 

00435 

50 

100  nY% 


n 

a- =  20 

.r  =  25 

a-=30 

.r  =  35 

j-  =  40 

a- =  45 

a- =50 

n 

5 

6-350 

6483 

4-784 

3-918 

4-S89 

7-471 

11-057 

:. 

10 

12-421 

10-957 

8-515 

8-616 

11-994 

17-702 

23-557 

10 

15 

16611 

14-446 

12-988 

15-443 

21-726 

29-267 

35-810 

15 

20 

19-878 

18-629 

1<J-4SS 

24-7W 

32-726 

40-605 

47-4M 

20 

25 

23-796 

24-708 

2S-391 

35-362 

43-509 

51-404 

58-131 

25 

30 

29-488 

33-033 

38-454 

45-722 

53-780 

61-262 

30 

35 

37-285 

42-4  J  4 

48-319 

55'591 

63-156 

35 

40 

46-099 

51-670 

57-716 

61-599 

40 

4.") 

54-73S 

60-457 

66-293 

45 

50 

62-968 

68-47S 

... 

... 

50 

Differences  between  Policy-Values  based  on  above  Table  and  those 
by  Table  I  (OM(0)  3 

A 100  aYX. 


H 

x  =  20 

ar  =  25 

a- =  30 

a- =  35 

a- =  40 

.r  =  45       .i-  = 

=  50 

» 

5 

2-085 

1-371 

1-332 

3-365 

3761 

2745 

927 

5 

10 

3262 

•041 

4-439 

6-6^7 

5-9S8 

3-274 

693 

10 

15 

1-895 

2-95S 

7-495 

S-512 

tK)85 

2-722 

585 

15 

20 

1-049 

5919 

9-118 

s-27»i 

5-146 

2-288 

473 

20 

25 

3970 

7-548 

8-77 1 

"/034 

4-323 

r867 

378 

25 

30 
35 

5-658 
5-633 

7342 
6-240 

7-466 

5910 

4-S3H 

3-533 
2816 

1-489 

30 
35 

6-271 

40 

4-774 

5-242 

5-126 

3-852 

40 

45 

4-011 

4-285 

4-087 

45 

50 

3-278 

3-417 

... 

50 

The  differences  underlined  are  negative. 
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Table  A. 
Whole-Life  Assurances.     Annual  Premiums  limited  to  15. 


Table  I 

Table  II         A 

Table  II I        A 

Table 

tllB 

A 

Table  IV 

A 

Table  V 

A 

's  >> 

33 

20 
30 
40 
50 

•02773 
•03327 
•04097 
•05204 

•03327    -00554 
•04097    -00770 
•05204   -01107 
•06981    -01777 

•03845  ;  -01072 
■04267    -00940 
•04906    -00809 
•05905    -00701 

03796  -01024 
•04188  j'00861 
04775  '00678 
•06014  1-00810* 

•03644 
•04269 
05191 
•06666 

■00871 
•00942 
•01094 
•01462 

•03320 
■04238 
•04740 
•05287 

■00547 
•00911 
•00643 

■nous- 

20 
30 
40 
50 

Table   B. 
Endowment  Assurances.     Annual  Premiums. 


:l,  - 

fs 

Table  I 

Table  II         A 

Table  III 

A 

Table 
IIIb 

A 

Table  IV 

A 

Table  V 

A 

31 

20 

55 

•02123 

02317 

■00194 

•02782 

•00659 

•02782 

•00659 

02567 

•00444 

•02489 

•00366 

20 

30 

•03222 

03527 

•00305 

•03825 

•00603 

•03825 

•00603 

•03707 

■00485 

•03893 

•00671 

30 

40 

•05855 

06331 j  -00476 

•06389 

•00534 

•06389 

•00534 

•06109 

•00554 

•06418 

•00563 

40 

30 

65 

•02317 

02776  j  -00459 

•02979 

•00662 

•03044 

•00727 

•02925 

•00608 

02986 

•00669 

30 

40 

03527 

•04268  |  -00741 

•04138 

•00611 

•04252 

•00725 

•042S2 

•00755 

04023 

•00496 

10 

50 

•06331 

•07523    -01192 

•06875 

•00544 

•07106 

•00775* 

07323 

•00992 

•06412 

•00081 

50 

*  The  extra  premiums  underlined  are  payable  only  until  the  anniversary  of  the  policy 

preceding  age  55. 


Table  C, 
Annual  Premiums  for  Double  Endowment  Assurances. 


Age  at 
Entry 

Term 
of 

Years 

Table  I 

Table  II 

Table  III 

Table  IIIb 

Table  IV 

Table  V 

Age  at 
Entry 

20 

15 

•10481 

•10470 

•10607 

•10607 

•10528 

•10319 

20 

30 

•10470 

•10426 

10599 

•10599 

•10512 

•10569 

30 

40 

■10426 

•10388 

•10584 

•10584 

•10482 

•10774 

40 

20 

25 

•05430 

•05412 

•05714 

•05714 

•05558 

•05372 

20 

30 

05412 

•05387 

•05712 

•05712 

•05546 

•05833 

30 

40 

•05387 

•05511 

•05738 

•05824 

•05634 

•05823 

40 

2  o  2 
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SCHEDULE. 


[Oct. 


Life   Office. 

Extra    Premiums   charged    to    Females,    and    to    those    engaged    in 
various  Occupations. 

N.B. — Please  distinguish  between  coses — 

(i)  Where  no  Extra  is  charged        ...  "Nil" 

(ii)  Where  no  Extra   rate  is  fixed    ...     " 

(iii)  Not  Entertained,     ...         ...         ...     "Discouraged." 


Female  Extra  : — 

Rate  chai'gecl  generally,  if  any,. 
or_ 
Do.  if  recently  married 


single, 
annual  till  aire. 


Occupation   Extras. 


Bakers  (journeymen) 

Butchers  (who  slaughter) 

Motor  Driver  (Chauffeur  or  Engineer)  . . . 

Hospital  Nurse  (i)  no  fever  eases 

(ii)  with  fever  cases 

Liquor  Trade — 

Publicans   ... 
Licensed  Grocers  ... 
Brewers  (so  engaged) 
First  Class  Hotel  Proprietors 

Military  Officers  (to  include  War  risk)... 
(i)  at  Home,  or  within  free  limits 
(ii)  in  India... 

Mining  Engineers  and  Colliery  Managers 
(who  go  underground)  : 

Miners — 

(i)  Coal       

(ii)  Lead  and  Tin    ... 
(iii)  Gold  and  Silver 

Painters,  Plumbers,  and  Glaziers 

Railway  Risks — 
Guards 
Porters 
Engine  Drivers  and  Stokers 

Stonemasons 


Sea  Risks — 

Officers  of  R.N 

Officers  of  1st  Class  Merchantmen 
Engineers  ... 
Stewards    ... 

Pilots  

Fishermen  ... 

Other  Seafaring  men 


Within  free  limits,    j  Beyond  free  limits. 


Are  "occupation"  extras  removed  on 
retirement '.'    ... 
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Climate  Extras 

For  Persons  incurring  extra  risk  at  date  of  issue  of  Policies. 
N.B. — Please  distinguish  between  cases — 

(i)  Wliere  no  Extra  is  charged        ...  "Nil." 

(ii)  Where  no  Extra  rate  is  fixed   ... 


(iii)  Sot  Entertained     ...  ...  ...     "Discouraged.'' 

The  Extras  quoted  are  assumed  to  be  for  Whole-Life  Uniform  Premium  Policies. 

Is  any  difference  made  for — 

(f)  Endowment  Assurances  ? 
(ii)  Limited  Premium  Life  Policies 
either 

(1)  before  fully  paid? 

(2)  after  fully  paid  ? 
(iii)  Short  Term  Policies  taken  out 

to  cover  the  special  risk  ? 
(iv)  Double  Endowment  Assurances? 
Is  the  extra  premium  limited  in  extent — 
e.g.  (i)  to  so  many  years  after  issue  of 

policy? 
or  (ii)  to  so  much  extra  premium  per- 
cent paid  and  retained  ? 
(('.i.,  after  allowing  for  refunds,  if  any) 
Is  any  modification  made  in  respect  of 
acclimatized  lives  in  certaiu  districts  ? 
e.g.  (i )  West  Indies 

ii    Central  and  South  America    ... 
(iii)  India  and  East  Indies... 
If  so,  please  state  how  "acclimatization" 

is  defined  ? 
Is  the  extra  premium  removed  in  toto  on 
return  to  free  limits  without  evidence 
of  health?  

Countries. 

Asia — 

Do    the   free    limits    apply,   or    is   the 
Continent  excepted  therefrom  ? 
India 
Burmah 
Persia 

Malay  Peninsula  and  Siam 
East  India  Islands  (Dutch) 

Do.         (British  or  American) 
China  (i)  Treaty  Ports    ... 
(ii)  Remainder 
Afeica — 

Territories  on  Northern  Coast     ... 

Egypt  (Nile  Valley)  

West  Coast 
Congo  State 

South- West  Coast  8°-20'  S. 
Rhodesia  (i)  X.  of  R.  Zambesi   ... 
(ii)  S.  of  R.  Zambesi     ... 
Delagoa  Bay 

Zanzibar  and  East  Coast ... 
British  Central  Africa 
Mauritius    ... 
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Climate  Extras — Continued. 
Countries — Continued. 


America — 

United  States  (portion  S.  of  33° 

N.   L.    of    States    bordering   on 

Gulf  of  Mexico) 
ilexieo  Tableland  ... 

(oast  and  low  lying  country 
Central  America    ... 
Panama 

West  Indies  and  Trinidad 
Guiana 
Brazil 

Argentine  Republic 
Chili  and  Peru 

Afstealia — 

Is  any  restriction  from  free  limits 
made  as  regards  the  Northern 
(Tropical)  portion  ?   ... 


Methods  of  Dealing  at  Valuation  with    Policies  subject  to  Extra 

Premiums. 


How  are  the  Special  Reserves  made  in 
respect  of  policies  subject  to  extra 
premium  on  account  of- — 

(i)  Climate?  

(ii)  Occupation     (if     by     constant 

monetary  addition)  ? 
(iii)  Inferior  eligibility  (i.e.,  where 

life  is  "  rated  up  ")  ? 
(iv)  War  Risk  when  covered — 

(a)  by  constant  annual  extra 
payable  till  retirement,  or 

(b)  otherwise  (i.e.,  any  system 
not  involving  a  large  extra 
in  war  time)  ? 

Is  the  system  of  Contingent  Debts  in  lieu 
of  increased  premiums  permitted  ?  and 
what  variation  is  made  in  valuation  of 
such  cases  ? 

Is  the  Debt  "fixed"  or  "diminishing"? 

Is  any  extra  share  of  profits  (Reversionary 
or    Cash)  obtained  by  policies  subject 
to  extra  premiums  for — 
(i)  Climate? 
(ii)  Occupation  ?     ... 
(iii)  Inferior  eligibility  ?    ... 

Is  any  special  allowance  made  in  quoting 
Surrender  Values  for  these  policies, 
viz. — 

(i)  Climate? 
(ii)  Occupation?     ... 
(iii)  Inferior  eligibility  ?    ... 

(X.B. — If  policies  are  treated  for  Valua- 
tion and  Surrender  at  their  "rated-up" 
asre  please  state  this.) 
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Abstract  of  the  Discussion. 

Mr.  J.  If.  HART  said  that,  judging  from  the  amount  of 
literature  on  the  subject,  the  question  of  extra  premiums  would 
appear  to  be  an  exceptionally  popular  one.  On  page  482  of 
the  paper,  there  was  a  reference  to  "the  foregoing  summary  of  the 
history  and  practice  of  life  assurance  offices  in  connection  with  extra 
risks."  But  if  the  paper  was  regarded  as  a  summary  of  the  history 
of  the  subject,  it  seemed  to  be  wanting  in  many  important  respects. 
There  was  no  mention  whatever  of  one  of  the  most  valuable 
contributions  upon  the  subject,  Mr.  J.  J.  McLauchlan's  interesting 
paper  on  "  The  Mortality  in  certain  hazardous  Occupations  ",  read 
before  the  Actuarial  Society  of  Edinburgh  in  1898,  although  another 
paper  by  that  gentleman  on  Naval  and  Military  Risks"  was 
mentioned.  Possibly  Mr.  McLauchlan's  essay  had  escaped  the 
author's  attention,  or  he  would  have  noticed  that  in  it  the 
comparative  mortality  table  on  page  463  was  not  only  exhibited  but 
exhaustively  analyzed  ;  and  the  only  way  in  which  the  demonstration 
could  be  supplemented  would  be  by  analyzing  in  a  similar  way  more 
recent  statistics,  if  available.     That,  however,  had  not  been  done. 

A  review  of  the  many  papers  on  occupation  statistics  forced  one 
to  the  conclusion  that,  with  the  exception  of  one  or  two  features, 
population  returns  were  of  practically  no  value  to  the  actuary  in  his 
consideration  of  the  question  of  extra  premiums.  The  real  effect  of 
occupation  on  mortality  was  masked  by  three  important  factors  at 
least :  (1)  The  selection  exercised  on  entering  the  occupation — that 
requiring  physical  strength  would  attract  the  vigorous,  and  sedentary 
occupations  the  more  unhealthy ;  (2)  the  withdrawal  of  invalid 
lives  from  these  vigorous  occupations  ;  and  (3)  the  effect  of  medical 
selection  upon  the  occupation  risk,  as  demonstrated  by  Mr.  Barrand 
in  his  paper  read  before  the  Paris  Congress  {Transactions  of  Third 
International  Congress,  p.  446).  But  most  offices  obtain  the  bulk  of 
their  business  from  the  middle  and  commercial  classes,  and  with  one 
or  two  exceptions — naval  and  military  risks  and  those  attaching  to 
the  liquor  trade — were  not  seriously  concerned  with  occupations  that 
were  distinctly  hazardous.  In  regard  to  sea  risk,  however,  some 
discrimination  should  be  used.  The  author  of  the  paper  had 
contented  himself  with  mentioning  the  '  Marine  and  General " 
experience  submitted  in  1887  (J. I. A.,  xxvi,  413),  and  he  had  made 
no  reference  whatever  to  Mr.  McLauchlan's  valuable  analysis  of  that 
risk  in  the  paper  to  which  he  had  referred,  and  in  which  very 
important  comparisons  were  instituted.  It  was  shown,  first,  how 
the  rate  of  mortality  among  those  engaged  in  steamships  was  about 
half  that  among  those  in  sailing  vessels  :  secondly,  how  the  risk 
A'aried  with  the  tonnage  of  the  vessel ;  thirdly,  how  the  risk  of 
accidents  was  less  among  officers  than  men  ;  and,  fourthly,  how 
masters  of  large  steamers  experienced  a  mortalitv  less  than  that  of 
the  HM  Table. 
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On  the  subject  of  female  mortality,  a  large  number  of  papers 
had  been  contributed  from  time  to  time.  The  author  had 
mentioned  the  results  of  investigations  made  as  long  ago  as  1854, 
1861,  and  1869,  but  he  could  find  no  references  to  Mr.  Chatham's 
paper  analyzing  the  results  of  the  1893  investigation  (Transactions  of 
th<  Faculty  of  Actuaries,  vol.  i,  pp.  116,  154),  nor  to  Mr.  Baker's  paper 
read  before  the  Berlin  Congress  (Transactions  of  Fifth  International 
Congress,  vol.  i,  p.  591).  In  the  former  it  was  shown  that  a  charge 
of  5s.  up  to  age  50  was  justified.  The  general  conclusion  appeared 
to  be  that  the  excess  mortality  of  female  lives  was  due,  first,  to 
medical  examination  being  less  effective  than  with  men  ;  secondly, 
to  the  risks  of  childbirth  ;  and  thirdly,  to  the  greater  proportion  of 
insurances  on  the  lives  of  females  being  in  connection  with  loan 
transactions.  He  noticed  that  on  page  473  the  author  said  :  "  The 
conditions  under  which  assurances  upon  female  lives  are  effected 
have  materially  altered  within  the  last  fifteen  years.  Endowment 
assurances  have  become  very  popular  amongst  females  engaged  in 
business."  No  figures  were,  however,  given  in  support  of  that 
statement. 

Passing  on  to  the  question  of  climate  extras,  there  were  well- 
settled  countries  like  India,  where  the  extra  mortality  was  now 
pretty  well  known,  and  newer  countries,  where  not  only  were 
statistics  wanting,  but  there  was  so  much  difference  between  the 
circumstances  surrounding  individual  risks,  that  there  would 
probably  continue  to  be  considerable  divergence  in  office  practice. 
Taking  Africa  as  an  example,  some  of  the  statistics  related  to  the 
pioneers  of  travel,  some  to  missionaries,  and  others  to  commercial 
men.  The  evidence  went  to  show  that  changes  in  the  risk  were 
taking  place,  and  that  in  the  towns  real  improvements  in  sanitation 
and  the  general  surroundings  of  health  had  been  effected.  "What 
offices  had  suffered  from  was  the  excessive  risk  in  the  early  years 
of  residence.  That  counteracted,  as  Mr.  Winter  pointed  out  in 
his  paper  on  "  Life  Assurance  in  India "  (Transactions  of  Fifth 
International  Congress,  vol.  ii,  p.  61),  the  effect  of  medical  selection, 
and  moreover  it  seemed  to  point  to  the  fact  that  the  offices  ought 
to  charge  not  an  average  but  a  diminishing  extra. 

The  second  part  of  the  paper,  which  was  no  doubt  more 
valuable,  seemed  to  be  a  consideration  of  the  relationship  between 
various  ways  of  regarding  excess  mortality,  and  to  show,  as  various 
writers  had  previously  pointed  out,  that  the  usual  method,  of  leaving 
the  medical  officer  to  recommend  so  many  years'  addition  to  the  age, 
was  often  unsatisfactory.  Sometimes,  however,  that  system  would 
seem  to  meet  the  case.  "When,  for  example,  the  extra  mortality 
was  in  the  form  of  what  was  called  in  the  paper  The  Early  Eisk 
Curve ",  the  resulting  addition  to  the  premium  seemed  to  be 
equivalent  to  the  commonly  adopted  ten  years'  addition  to  age. 
That  was  shown  by  a  comparison  of  the  extra  premiums  in  the 
table  on  page  493,  which  were  given  for  ages  20  and  30  only,  and 
might  be  continued  for  the  higher  ages.  As  regarded  the  Early 
Risk  Curve,   he  was  puzzled  to  know  how  its  form  was  arrived  at. 
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Except  for  the  statement  that  it  was  not  due  to  mere  chance,  there 
appeared  to  he  no  explanation  of  it.  The  curve  seemed,  however, 
to  he  identical  with  that  exhibited  in  Mr.  Burn's  paper  read  hefore 
the  Berlin  Congress  (Transactions  of  Fifth  Intel-national  Congress, 
vol.  i,  p.  205). 

Mr.  C.  R.  V.  COUTTS  proposed  merely  to  refer  to  one  or  two 
of  the  more  general  points  involved  in  the  paper.  It  had  always 
seemed  to  him  a  curious  anomaly  that,  although  so  much  organized 
effort  on  the  part  of  the  Institute  had  been  applied  to  investigating 
normal  mortality,  there  had  heen  apparently  little  organized 
co-operation  applied  to  extra  mortality.  Mr.  Hart  had  pointed  out 
that  there  Avas  a  great  mass  of  literature  dealing  with  extra 
mortality,  but  it  was  nearly  always  private  investigation,  the 
experience  of  one  office  or  another,  of  comparatively  little  value 
compared  with  an  investigation  comprising  the  experience  of,  say, 
a  dozen  of  the  chief  offices.  The  author  had  referred  to  the  Life 
Offices'  Association  scheme  of  registering  extra  premiums  charged, 
and  he  suggested  that  it  had  not  been  quite  a  success.  That  was 
not  surprising.  If  one  office  fixed  an  extra,  and  sent  it  in  to  the 
Lite  Offices'  Association,  another  office  might  accept  it  on  that 
authority,  and  that  might  be  the  explanation  why  people  had 
hesitated  to  send  in  the  extras  charged — they  had  not  felt  inclined 
to  lead  the  others  astray.  In  most  cases  an  office  had  to  quote  an 
extra  premium  where  they  had  no  adequate  data  on  which  to  assess 
it.  That,  he  thought,  explained  the  extraordinary  divergence 
shown  in  the  table  of  "Climate  Extras ",  where  one  office,  for 
example,  assessed  Delagoa  Bay  at  no  extra  at  all,  and  another 
assessed  it  at  five  guineas  per  cent. 

Turning  to  under-average  lives,  or  as  the  author  called  it, 
inferior  eligibility,  it  seemed  to  him  that  this  was  a  far  more  complex 
problem  to  deal  with  than  assessing  extra  risks  of  climate  or 
occupation.  In  the  case  of  under-average  lives,  as  in  the  case  of 
climate  extras,  there  had  been  no  organized  effort  to  discover  the 
lessons  of  the  vast  amount  of  data  which  were  latent  in  the  office 
records  for  the  past  fifty  years.  The  data  were  there,  waiting  for 
somebody  to  collect  and  analyze  them.  It  was  a  comparatively 
simple  matter  to  ascertain  that  a  life  was  an  under-average  one,  but 
the  main  problem  was  how  to  measwe  the  extra  risk,  and  ascertain 
the  character  and  the  distribution  of  that  extra  risk.  He  was 
afraid  that  that  difficulty  was  avoided  by  throwing  it  on  to  the 
doctor.  As  the  author  had  pointed  out.  it  was  a  common  practice  to 
take  a  table  of  expectations  of  life  to  the  doctor,  and  then  put  the 
case  before  him  and  ask  how  many  years  he  would  add  to  the  age. 
That  did  not  seem  to  be  the  most  satisfactory  or  most  scientific  way 
of  assessing  an  extra  risk.  The  doctor  was  put  rather  in  the  same 
position  with  regard  to  medical  extras  as  the  actuary  was  when  he 
was  asked  to  fix  a  climate  extra  premium  without  any  statistics 
hearing  on  the  risk.  The  doctor  had  to  fix  some  extra,  and  perhaps 
suggested  an  addition  of  five,  seven,  or  ten  years  ;  but  in  most 
cases  he  was   guided   by  tradition   and   not  by  any  scientific  basis. 
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One  of  the  commonest  cases  of  extra  risk  was  probably  the  case  of 
tubercular  family  history.  There  was  a  tradition  that  such  cases 
should  be  met  by  an  extra  of  five  or  seven  years,  but  was  there  any 
real  ground  for  so  assessing  that  extra  risk  1  It  had  arisen  largely 
as  a  matter  of  competition  among  offices  and  tradition.  There  were 
no  statistics,  as  far  as  he  was  aware,  that  showed  that  the  mortality 
of  healthy  lives  Avith  a  tubercular  family  history  was  equivalent  to 
that  of  normal  lives  five  years  older.  AVas  it  not  the  business  of 
the  actuary  to  attempt  to  supply  the  necessary  statistics  to  the 
doctor  to  enable  him  to  assess  those  risks  1 

The  author,  in  the  last  section  of  the  paper,  alluded  to  the 
methods  of  valuation  to  be  adopted  in  the  case  of  extra  risks,  but 
seeing  that  so  little  was  known  about  the  nature  of  those  risks,  it 
was  not  of  very  much  importance  at  the  present  time  to  attempt  to 
get  out  tables  to  value  them  by.  Of  course  it  was  easy  to  criticize 
the  existing  state  of  affairs  ;  the  really  important  problem  was  to 
discover  some  solution,  and  he  thought  there  was  the  germ  of  a 
solution  in  the  author's  suggestion,  towards  the  end  of  the  paper, 
that  offices  should  adopt  a  standard  form  of  card  for  recording  the 
data  for  use  afterwards,  the  cards  to  be  collected  by  the  Institute, 
and  the  results  calculated  from  them. 

He  thought  the  value  of  statistical  and  research  work  was 
becoming  more  recognized  year  by  year  amongst  individual  offices, 
and  several  companies  were  setting  up,  in  an  embryo  form,  a 
statistical  department,  but  he  could  not  help  feeling  that  the  work 
of  such  small  statistical  departments  was  largely  wasted,  because  of 
the  paucity  of  the  data  on  which  they  worked.  He  had  heard  of 
several  offices,  for  example,  taking  out  their  own  experience  of 
Indian  risks,  and  those  who  had  done  so  would  he  was  sure  agree 
that  if  they  had  combined  their  experience  on  uniform  lines,  and 
then  got  out  a  complete  experience  for  the  combined  offices,  the 
value  of  that  experience  would  be  much  greater  than  the  value  of 
the  individual  experiences,  each  got  out  on  different  lines. 

The  suggestion  he  himself  wished  to  make  was  that  a  permanent 
Statistical  and  Research  Department  should  be  set  up  by  the 
Institute  itself.  The  principle  had  been  already  adopted  in  a 
spasmodic  way  in  the  investigations  into  normal  mortality  made  for 
the  periods  ending  in  1863  and  1893.  The  task  of  the  Institute 
now  was  to  put  their  statistical  work  on  a  permanent  basis,  and 
there  would  be  no  lack  of  work  to  do.  The  suggested  department 
could  collect  the  data  from  the  offices,  analyze  them,  and  form  a  sort 
of  "general  staff"  for  the  Institute,  to  undertake  all  the  more 
theoretical  problems  that  had  to  be  dealt  with.  Another  advantage 
would  be  that  it  Avould  afford  a  sphere  for  those  actuaries 
for  whom  the  business  of  life  assurance  had  comparatively  little 
attraction.  That  suggestion  rather  assumed  that  the  offices  would 
support  the  scheme,  and  it  would  be  necessary  for  them  to  support 
it.  They  supported  the  efforts  made  to  take  out  the  experience  of 
normal  lives,  and  it  had  been  always  a  very  honourable  tradition  of 
the  offices  to  contribute  to  the  common  stock,  and  he  felt  sanguine 
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that  if  the  attempt  were  made  it  would  meet  with  a  response,  at 
any  rate  from  the  majority  of  offices  concerned. 

Mr.  W.  H.  HODGSON  said  that  the  question  of  assessment  of 
extra  premiums  and  the  method  of  dealing  with  them  at  a  valuation 

was  one  about  which  there  appeared  to  he  a  great  divergence  of 
practice.  The  difference  in  the  rates  was  doubtless  due  more 
particularly  to  the  absence  of  available  statistics,  and  he  hoped  that 
the  paper  would  lead  to  the  collection  of  such  data  as  might  be 
of  advantage  to  life  offices.  With  reference  to  the  paper  itself,  he 
noticed  there  was  a  remark  that  extra  premiums  for  certain 
occupations  might  be  waived  under  endowment  assurances.  He 
would  suggest  that  if  the  mortality  was  at  all  likely  to  exceed  the 
normal  in  the  early  years  of  assurance,  endowment  assurances  ought 
to  be  rated  up,  though  perhaps  not  to  such  a  great  extent  as  whole- 
life  policies.  Later  on  in  the  paper  the  author  furnished  a 
statement  as  to  the  existing  practice  of  offices  with  regard  to  the 
assurance  of  female  lives.  The  author  was  unfortunate  in  that  he 
had  not  been  able  to  obtain  returns  from  more  offices,  so  that  the 
results  might  have  been  compared  with  those  obtained  by  the 
Actuaries"  Club  in  1890  (J.I.A.,  xxix,  75).  However,  from  the 
information  in  the  paper  it  would  appear  that  offices  were  not  now 
so  leniently  inclined  towards  the  assurance  of  female  lives  as  they 
were  sixteen  years  ago  ;  but  he  did  not  himself  think  that  this 
could  be  actually  the  ease. 

The  most  interesting  portion  of  the  paper,  he  considered,  was 
the  Schedule  of  Climate  Extras,  and  that  schedule  would  be  of 
practical  use  in  daily  work  in  giving  some  idea  of  the  extra 
premiums  now  being  charged  by  offices.  The  unanimity  shown  in 
the  practice  of  twenty-six  offices,  which  valued  policies  on  rated-up 
lives  according  to  the  rated-up  ages,  was  satisfactory.  That  method 
was  certainly  safe,  but  seemed  somewhat  stringent,  when  it  was 
remembered  that  in  many  cases  the  additional  risk  wore  oft' as  the 
age  increased.  With  regard  to  the  valuation  of  postponed  bonus 
policies,  it  would  be  interesting  to  know  if  these  were  generally 
dealt  with  as  non-profit  policies,  or  whether  the  offices  were 
accustomed  to  reserve  the  value  of  the  bonuses  that  might  have 
been  allotted.  He  entirely  concurred  in  the  suggestion  of  the 
author,  that  local  medical  referees  should  be  supplied  with 
information  as  to  the  nature  of  the  insurance,  because  this  should 
have  a  considerable  influence  on  the  form  in  which  their  opinion  of 
the  life  was  given. 

Mr.  J.  BUEN  was  particularly  interested  to  notice  the  remarks 
in  reference  to  the  medical  examination,  namely,  where  it  was 
pointed  out  that  the  medical  examine!-  was  asked  to  furnish 
his  opinion  as  to  the  future  vitality  of  the  life.  For  some  reason  or 
other,  it  had  become  the  custom  for  the  medical  examiner  to  give 
that  information  (often  very  valuable)  either  in  the  form  of  a  certain 
number  of  years'  rating-up,  or  by  reference  to  the  expectation  of 
life.  He  had  tried  to  find  out  from  several  medical  men  exactly 
what  they  meant  by  that  rating-up,  but  they  generally  had  a  very 
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vague  idea  as  to  its  effect.  The  information  might  be  extremely 
valuable  in  its  original  form,  but  when  translated  by  the  medical 
examiner  into  what  he  imagined  to  be  actuarial  language  a  great 
deal  of  its  value  was  certainly  lost. 

The  author  had  stated  that  in  his  opinion  the  manner  in  which 
under-average  lives  were  treated  was  a  matter  of  "  expediency." 
Perhaps  some  actuaries  would  have  to  acknowledge  that  it  was 
rather  lack  of  energy  than  expediency  which  prevented  them 
from  attempting  to  find  out  what  really  should  be  done  in 
order  to  arrive  at  some  more  scientific  basis  for  the  treatment  of 
under-average  lives.  He  thought  it  could  be  shown  by  sound 
reasoning,  that  there  was  practically  no  extra  mortality  (such  as  the 
actuary  was  in  the  habit  of  dealing  with)  which  assumed  the  form 
provided  for  by  rating-up  a  certain  number  of  years.  That  method 
assumed  a  constantly  increasing  extra  strain,  but  such  a  strain,  he 
believed,  was  practically  unknown.  On  the  other  hand  it  could  be 
shown  that  the  extra  strain  to  the  office  was  generally  of  a  temporary 
nature,  which  reached  a  maximum  at  some  time  or  other  and 
•eventually  disappeared.  He  thought  it  was  quite  reasonable  to 
suppose  that  if  there  were  a  large  number  of  under-average  lives  of 
any  one  particular  class  under  consideration,  then,  however  careful 
might  have  been  the  original  medical  examination,  it  would  be  found 
that  in  a  certain  number  of  years  those  persons  whose  eventual 
history  had  justified  the  doctor's  fears  would  have  died  out,  and  a 
•class  of  lives  would  be  left  who  would  on  the  average  be  similar  in 
all  respects  to  those  remaining  from  a  class  which  were  considered 
good  lives  at  the  time  of  selection  ;  in  other  words,  that  the  curve 
representing  the  extra  mortality  would  again  reach  the  normal, 
which  of  course  was  exactly  opposite  to  what  was  arranged  for  by 
rating-up  a  life. 

The  author  had  given  a  curve  in  his  diagrams  which  he  referred 
to  as  an  Early  Ivisk  Curve.  He  (Mr.  Burn)  thought  perhaps  that  he 
himself  was  responsible  for  that  somewhat  remarkable  looking  curve, 
but  he  might  say  that  the  one  which  he  originally  produced  was  not 
quite  so  exaggerated  as  that  of  the  author,  and  moreover  was  not  an 
imaginary  one  at  all ;  it  was  actually  obtained  from  the  records  of 
a  particular  class  given  in  the  American  Experience  of  under-average 
lives.  He  was  surprised  to  find  that  it  did  produce  a  curve 
which  was  practically  of  the  form  already  referred  to.  The  author 
remarked,  '  It  may  be  said,  therefore,  that  rated-up  age  valuations 
for  all  extra  risks  afford  reserves  at  which — in  spite  of  criticisms  of 
the  assumptions  involved — no  one  could  find  reason  to  cavil 
on  the  score  of  safety."  He  presumed  that  the  author  in 
making  that  statement  did  not  refer  to  the  granting  of  surrender- 
values,  at  least  if  those  surrender-values  were  based  on  the 
reserve-values  of  the  policies,  for  if  that  were  so,  it  was  evident 
there  would  be  very  considerable  danger.  The  author  also 
recommended  that  some  of  those  extra  risks  could  be  provided 
for  by  deferring  the  vesting  of  the  bonus.  That  method, 
he     believed,    might     be     made     of    considerable     value.       The 
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idea,  of  course,  was  that  the  office  should  hold  the  full  normal 
reserves  for  sums  assured  and  bonus,  but  grant  no  bonus  in  tin- 
event  of  death  within  a  certain  Dumber  of  years.  The  result  of 
that  was  that  a  considerable  increase  in  the  strain  could  he 
provided  for,  out  of  money  saved  by  refusing  to  grant  the  bonus. 
After  the  maximum  was  arrived  at.  the  bonus  could  he  allowed  to 
vest,  not  in  one  lump,  which  of  course  would  involve  the  assumption 
of  a  sudden  fall  of  the  rate  of  mortality  provided  for,  but  in  stages, 
in  which  way  even  such  a  difficult  curve  as  that  shown  might  be 
made  practically  to  coincide  with  the  normal  curve. 

Mb.  JAMES  BACON  said  that  he  had  occasionally  to  consider 
as  to  rates  of  extra  premium,  and  had  experienced  the  difficulty  that 
other  speakers  had  appeared  to  meet  with  as  to  obtaining  any 
reliable  information.  The  table  of  extras  which  the  author  had 
supplied  would  undoubtedly  be  Aery  valuable  in  such  cases.  There 
was  evidence  of  very  great  divergence  of  opinion  as  to  the  correct 
extra  to  be  charged  in  different  cases,  and  they  were  thankful  for  some 
kind  of  guidance.  There  was,  however,  no  evidence  that  the  rates 
quoted  were  correct.  They  were  merely  the  rates  that  were  usually 
charged,  and  there  appeared  to  be  no  evidence  at  all  as  to  whether 
they  were  even  safe  rates.  The  author  had  made  it  abundantly 
clear  that  on  the  subject  of  extras  practically  nothing  was  known, 
and  it  appeared  to  him  to  be  somewhat  regrettable,  if  data  were 
available,  that  the  Institute  should  not  proceed  to  collate  it.  There 
were  difficulties  in  the  way  of  getting  data,  no  doubt,  but  in  the  case 
of  the  American  Specialized  Experience,  and  in  the  case  of  the 
British  Offices  Experience  the  offices  were  willing  to  supply  data, 
and  if  they  were  asked,  not  for  the  rates  of  extra  charged  in 
different  cases,  as  to  which  there  might  be  some  hesitancy,  but  for 
the  actual  experience  of  lives  subject  to  extra  risks  over  a  limited 
period,  there  would  he  thought  be  enough  public  spirit  amongst  the 
offices  to  supply  it. 

Mr.  E.  A.  RUSHER,  whilst  expressing  his  concurrence  in  what 
had  been  said  with  reference  to  the  collection  of  statistics  on  the 
subject  of  extra  premiums  both  for  occupation  and  residence  and 
for  under-average  lives,  desired  also  to  thank  the  author  for  the  very 
valuable  table  he  had  given  on  "  Climate  Extras  ",  showing  the 
methods  of  different  companies  in  dealing  with  extra  premiums  for 
residence.  The  table  was  one  that  should  give  food  for  thought,  when 
it  was  found  that  for  the  same  risk  the  premium  per-cent  charged 
by  some  offices  was  five  guineas,  by  others  ten  guineas,  while  some 
made  no  charge  at  all.  The  author  had  given  a  record  of  some  of 
the  experiences  dealing  with  the  lives  of  persons  connected  with  the 
sale  of  intoxicating  liquors,  and  he  was  rather  surprised  he  had 
omitted  one  by  Mr.  McDonald  dealing  with  a  very  large  number 
of  lives  engaged  in  that  occupation.  From  a  table  he  gives  on 
page  5:27  of  vol.  i  of  the  Transactions  of  the  Berlin  Congress,  it 
would  be  found  that  premiums  on  whole-life  policies  showed  an 
increase  over  the  normal  of  from  £1.  7s.  &d.  per-cent  at  the  younger 
ages  to  about  £3.  15s.  per-cent  at  the  higher  ages. 
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Mr.  W.  PENMAN  said  that  he  had  hoped  that  one  or  other 
of  the  speakers  would  have  referred  to  the  subject  of  double 
endowment  assurances.  It  was  stated  in  the  paper  that  in  such  cases 
five  offices  waived  the  climate  extra  altogether,  except  when  the 
ordinary  rate  was  a  very  heavy  one,  and  tables  of  premiums  were 
given  later  on  in  the  paper  from  which  it  appeared  that  the  practice 
of  the  offices  in  that  respect  was  not  borne  out  by  theory,  although 
under  Table  VI,  which  appeared  to  be  a  more  probable  hypothesis 
than  Table  III,  the  extra  premiums  were  not  very  large.  He  had 
been  looking  through  the  prospectuses  of  companies  engaged  in  that 
class  of  business  and  he  found  that  five  of  them  issued  double 
endowment  policies  with  profits.  It  would  be  rather  interesting 
to  ascertain  whether  those  were  the  same  companies  that  waived 
extra  premiums,  because  it  seemed  to  him  that  if  a  company  was 
going  to  dispense  with  climate  extras  under  a  double  endowment 
policy  it  was  in  a  better  position  if  it  issued  a  with-profit  policy, 
especially  if  the  bonus  wrere  only  payable  at  death.  In  one  of  the 
five  companies  the  bonus  was  only  payable  at  death,  while  in  the 
others  it  was  payable  at  death  or  maturity.  The  loss  that  might 
arise  from  light  mortality  at  the  end  of  the  term  was  very 
considerably  reduced  by  a  bonus  payable  at  death,  and  a  with-profit 
policy  to  a  certain  extent  met  the  difficulty  that  arose  when  a  life 
assured  under  a  double-endowment  policy  ceased  to  incur  extra 
mortality  during  the  few  years  preceding  maturity. 

Me.  H.  W.  MANLY  said  that  the  paper  would  be  a  means  of 
ascertaining  the  views  of  the  profession  on  the  many  points  raised, 
and  perhaps  eventually  would  lead  up  to  that  time,  which  some  of 
the  speakers  had  looked  forward  to  so  anxiously,  when  an  attempt 
would  be  made  to  collect  some  of  the  experiences  under  the  various 
forms  of  extra  risk.  The  tables  in  the  paper  were  admittedly 
hypothetical,  and  the  author  seemed  to  regret  that  he  was  unable  to 
get  the  same  reserve  value  when  he  used  the  hypothetical  tables  as 
when  he  used  the  normal  table.  That  might  be  got  over  in  a  very 
simple  way.  He  did  not  know  whether  the  author  wras  acquainted 
with  that  instructive  and  valuable  paper  written  by  the  late 
Mr.  Meikle  which  was  published  some  thirty-six  years  ago  on  "Policy 
Life  Lines"  {J. I. A.,  xxiii,  385),  in  which  he  showed  that  it  was 
possible  to  construct  any  number  of  mortality  tables  with  an  increased 
rate  of  mortality  or  a  decreased  rate  of  mortality,  which  would  give 
exactly  the  same  policy-values  as  the  table  upon  which  the  author 
had  based  his  original  calculations.  He  thought  himself  it  wras  very 
likely  that  one  of  the  tables  which  Mr.  Meikle  produced,  or  tables 
produced  in  the  same  way,  would  be  found  very  suitable  for  some  of 
the  risks.  The  only  difficulty  seemed  to  be  that  the  reserves  for 
the  reversionary  bonuses  would  not  be  the  same,  but  the  reserves 
for  the  sums  assured  could  be  made  to  agree  throughout  the  whole 
of  the  table.  If  there  wras  any  case  where  it  was  desirable  to  have 
a  select  experience  at  different  ages  it  was  in  the  consideration  of 
extra  premiums.  Young  men  of  from  nineteen  to  twenty-five  years 
of  age  went  out  to  tropical  climates,  full  of  life  and  energy,  and 
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were  not  so  careful  to  follow  the  strict  rules  of  hygiene  which  more 
experienced  residents  had  found  to  be  absolutely  necessary.  Those 
young  men  were  subject  iu  the  early  years  to  a  very  heavy  risk,  and 
should  be  charged  accordingly.  But  when  a  man  went  out  at  the 
age  of,  say.  thirty-five,  it  would  be  found  very  often  that  his  risk 
was  not  so  great  as  in  the  case  of  the  young  man. 

He  did  not  agree  entirely  with  Mr.  Burn  that  in  the  case  of  a 
constitutional  defect,  such  as  a  consumptive  family  history,  the  time 
ever  arrived  when  all  the  abnormal  risk  died  out  and  the  experience 
became  absolutely  normal.  Although  the  experience  would 
approach  very  closely  to  the  normal  curve  towards  the  end  of 
life,  such  lives  were  never  so  good  as  first-class  lives  who  were 
without  taint.  He  took  exception  to  the  author's  early  risk  curve, 
because  it  assumed  that  after  a  certain  age  the  mortality  grew 
lighter.  He  thought  that  the  curve  only  represented  the  case 
where,  during  the  period  of  heavy  mortality  the  lives  had  been 
subject  to  accidents,  and  that  after  a  certain  age  the  risk  of 
accidents  grew  less,  and  at  age  55  ceased  altogether.  He  preferred 
to  extend  the  curve  from  the  highest  point,  and  with  a  very  slight 
but  steady  increase  in  the  mortality  run  the  line  nearly  up  to  the 
normal  line  at  age  60  or  65.  At  age  20  a  proposer  with  a  history 
of  consumption  in  his  family  was  examined  and  found  to  be  perfectly 
sound;  but.  having  a  constitution  susceptible  of  contracting  a 
tubercular  disease,  the  risk  for  the  next  10  or  15  years  was  very 
heavy,  and  he  did  not  object  to  the  author's  mortality  curve,  as  he 
(Mr.  Manly)  had  altered  it,  for  a  life  starting  at  that  age,  20.  But 
when  a  proposer  was  examined  at  age  30,  and  was  found  perfectly 
sound,  his  rate  of  mortality  did  not  start  near  the  top  of  the  curve, 
but  started  again  on  the  normal  curve,  and  as  he  had  already 
passed  the  years  when  the  risk  from  tubercular  disease  was  heavy, 
the  curve  representing  the  mortality  hi-  was  subject  to  would  be 
very  much  depressed  as  compared  with  the  curve  for  age  20  ;  and 
the  curve  for  each  increasing  age  at  entry  would  more  and  more 
approach  the  normal  line.  The  curve  which  he  gave  in  his  paper 
on  "  An  Attempt  to  ascertain  the  Extra  Risk  arising  from  a 
Consumptive  Family  History"'  (J. I. A.,  xxx,  97)  curiously 
represented  the  average  of  those  curves,  when  the  numbers 
remaining  at  each  age  were  taken  into  consideration.  It  was  only 
by  making  select  tables  of  the  experience  of  each  class  of  risk  that 
the  true  value  of  the  risk  could  be  obtained. 

Mr.  J.  BURN  said  Mi.  Manly  had  stated  that  he  did  not  think 
it  possible  that  the  curve  could  return  to  the  normal  curve  ages, 
but  after  having  obtained  all  the  information  he  (Mr.  Burn)  could 
from  various  medical  men,  he  gathered  that  in  their  opinion  the 
amount  of  phthisis  which  was  included  in  the  total  normal  mortality 
at  older  ages  was  really  very  much  larger  than  was  generally  supposed. 
Moreover  he  believed  that  the  risk  of  phthisis  which  they  could 
foresee,  and  for  which  they  really  intended  to  rate  a  life  up,  was 
only  a  temporary  matter,  and  did  not  come  into  the  phthisis  that 
occurred  at  extreme  old  age. 
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Mr.  MANLY  said  that  if  a  single  class  were  taken  and  considered 
by  itself,  he  did  not  think  that  the  experience  of  that  class  would 
ever  actually  run  into  the  normal  curve,  but  that  was  a  matter  for 
investigation  hereafter,  when  a  large  experience  had  been  collected 
together. 

Mr.  S.  Gr.  "WARNER,  in  concluding  the  discussion,  said  that 
the  subject  of  extra  premiums  must  always  be  one  of  considerable 
difficulty,  owing  to  the  paucity  of  available  facts.  That  operated  in 
two  important  ways.  Not  only  was  there  the  paucity  of  general 
facts  in  many  cases  of  climatic  or  foreign  extra,  but  there  Avas  the 
still  more  important  consideration  that  actuaries  could  seldom  hope, 
whatever  the  general  experience  might  be,  to  get  enough  cases  to 
form  anything  like  an  average  for  their  own  practice.  Taking  as 
an  illustrative  parallel  the  case  of  British  life  business,  there  had 
been  built  up,  as  the  result  of  research  operating  upon  a  large 
mass  of  facts,  an  experience  of  mortality  of  normal  lives  which 
could  be  absolutely  relied  upon  ;  and  there  was  also  the  confident 
assurance  that  in  practice  an  actuary  would  obtain  a  sufficient 
number  of  such  lives  to  form  a  corresponding  average  for  his  own 
company.  That  was  a  double  source  of  security,  and  there  existed 
a  corresponding  double  difficulty  with  regard  to  rated-up  cases.  It 
might  be  possible  to  have  a  fairly  stable  experience  established  by  a 
consensus  of  statistics  contributed  by  those  who  had  had  experience 
of  lives  at  risk  in  a  given  quarter  of  the  world,  but  what  guarantee 
was  there  that  in  an  individual  office  there  would  be  more  than 
perhaps  20  or  30  cases  in  the  course  of  ten  years  1  There  would 
thus  be  nothing  in  the  individual  experience  properly  corresponding 
to  the  general  experience.  That  was  a  difficulty  peculiar  to  the 
subject,  and  one  which  should  be  taken  into  consideration.  It  went 
far  to  account  for  the  wider  varieties  of  practice  revealed  in  the 
valuable  tables  given  in  the  paper  with  regard  to  climatic  and 
foreign  extras.  It  indicated  that  those  extras  would  probably  be 
always  more  or  less  arbitrary,  heavily  loaded  on  the  side  of  safety 
by  those  who  could  not  expect  to  get  enough  of  them  to  constitute 
an  average. 

Coming  to  the  second  section  of  the  paper,  one  governed  by 
very  different  considerations,  the  question  of  '  inferior  eligibility  ", 
as  it  had  been  called,  he  had  to  confess  to  being  more  or  less  out  of 
accord  with  a  good  deal  that  had  been  said  that  evening.  Old- 
fashioned  as  it  might  appear,  he  was  a  believer  in  the  method  of 
rating-up  by  adding,  more  or  less  arbitrarily,  a  number  of  years  to 
the  age  of  the  life.  He  might  say  something,  by  the  way,  with 
regard  to  the  suggestions  that  had  been  thrown  out  with  reference  to 
the  advisability  of  collecting  experience.  About  that  he  supposed 
there  would  be  only  one  opinion.  As  one  of  the  results  of  the 
recent  Congress,  an  attempt  has  been  made  to  organize  an 
international  investigation  of  the  kind,  and  the  Institute, 
among  other  bodies,  was  approached  upon  the  subject. 
But  in  that  particular  case,  the  investigations  required  were 
so    exceedingly    elaborate,      difficult     and    laborious,     that    after 
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considering  it  carefully,  the  Council  with  great  regret  were 
compelled  to  say  that  they  felt  it  to  be  impracticable  so  far  as 
British  Offices  were  concerned,  and  he  was  afraid  that  would  be  the 
general  opinion,  and  that  that  particular  scheme  would  fall  to  the 
ground.  That  was  not  to  say.  of  course,  that  a  scheme  conceived 
on  somewhat  different  lines  might  not  be  successful  and  should 
such  a  thing  prove  to  be  at  all  practicable,  all  would  agree  that 
there  could  be  no  doubt  about  its  beneficial  effect. 

Reverting,  however,  to  the  principle  of  dealing  with  under- 
average  lives  by  what  was  generally  known  as  "  rating-up  ",  that  was 
probably  now.  as  had  been  said,  a  somewhat  arbitrary  process. 
The  doctor  was  asked  to  say  how  long  he  thought  a  man  was  likely 
to  live.  The  life,  for  some  reason,  was  considered  to  be  below  the 
average  :  another  way  of  expressing  which  was  that  it  would  not 
probably  endure  for  the  normal  average  period  applicable  to  the 
age  at  entry.  The  doctor,  with  the  assistance  of  a  table  of 
'"Expectations  of  Life",  and  on  the  principle  of  average,  added 
what  he  considered  the  requisite  number  of  years  to  the  age.  The 
life  was  accepted  on  that  basis,  and  treated  on  that  basis  throughout. 
Xow  the  point  was,  whether  that  was  scientific.  It  seemed  to  him 
to  be  really  more  so  than  some  more  plausible  schemes,  for  the 
reason  that  it  was  built  upon  the  lines  of  that  law  of  average  which 
lay  at  the  root  of  the  entire  business.  It  was  quite  possible  that  in 
many  cases  the  extra  risk  incurred  rested  largely  upon  the  earlier 
years  of  life  and  tended  to  lessen  as  life  advanced,  and  that,  apart 
from  the  principle  of  average,  such  a  life  in  its  later  years  might 
not  require  any  extra  premium  at  all.  But,  surely,  by  an 
extension  of  the  same  reasoning,  one  might  quite  as  plausibly  say 
that  the  ordinary  assurer,  who  outlived  his  expectation  of  life, 
might  expect  to  be  relieved  from  premiums,  and  that  an  endeavour 
should  l>e  made  in  some  artificial  manner  so  to  arrange  the  ordinary 
premiums  in  the  early  stages  of  life  as  to  give  relief  under  such 
circumstances. 

Reference  had  been  made  in  the  paper  to  the  dissatisfaction 
felt  by  those  who  had  passed  the  expectation  of  life  and  still  found 
themselves  rated  up  :  but  he  supposed  it  was  not  an  uncommon 
experience  that  similar  dissatisfaction  was  sometimes  felt  by 
people  who  similarly  survived,  and  had  not  been  rated-up  at  all. 
Might  it  not  be  arguable  that  the  importation  of  the  "  expectation 
of  life  '"'  into  the  problem  was  itself  unscientific  ;  that  the  law  of 
average  applied  equally  to  the  normal  life  and  the  rated-up  life  : 
and  should  so  apply  ?  Any  alternative  system  could  only  work 
equitably  by  increasing  the  penalty  in  earlier  years  of  life,  and  so 
diminishing  the  protection  of  life  assurance  in  the  very  years  when  it 
was  most  required.  For  those  reasons  it  appeared  to  him  that  the 
existing  system  of  rating-up  had  the  great  merit  of  simplicity  ; 
the  scientific  soundness  of  being  based  upon  the  law  of  average 
which  underlay  all  insurance  business  :  and  the  practical  and 
beneficent  effect  of  distributing  the  burden  in  comparatively 
small  proportions  equally  over  the  whole  of  life,  instead  of  fixing  it 
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with  greatest  weight  upon  the  years  when,  should  death  happen,  it 
would  be  most  keenly  felt  by  those  for  whom  the  provision  had 
been  made. 

The  PRESIDENT,  in  asking  the  members  to  accord  a  hearty 
vote  of  thanks  to  the  author  for  the  very  full  and  interesting  paper 
which  he  had  prepared  under  considerable  pressure,  and  submitted 
to  the  Institute,  said  that  he  thought  it  put  on  record  many  valuable 
tacts,  not  the  least  important  being  the  table  showing  the  actual 
practice  of  a  number  of  companies  in  regard  to  certain  parts  of  the 
world  where  assured  lives  were  living.  He  would  like  to  call 
attention  to  a  paragraph  in  the  paper  which  showed  how  the  practice 
on  the  Continent  differed  from  what  it  was  in  this  country.  He 
thought  it  was  almost  a  universal  rule  here,  in  the  case  of  extra 
premiums  for  foreign  residence,  to  assess  the  charge  on  the  sum 
assured.  He  remembered  some  years  ago,  in  the  case  of  a  war, 
some  actuaries  advocated  that  the  companies  should  assess  the  very 
heavy  war  extra  on  the  sum  assured,  less  the  reserve  value,  but  he 
did  not  think  such  a  plan  was  carried  out  in  practice  now  in  regard 
to  extra  premiums  for  foreign  residence.  It  would  be  observed 
from  Mr.  Lutt's  paper  that  M.  Fleury,  in  his  paper  read  at  the 
recent  International  Actuarial  Congress,  pointed  out  that  it  was 
usual  on  the  Continent  for  extra  premiums  to  be  charged  not  on 
the  full  sum  assured  but  on  the  amount  at  risk.  He  therefore 
thought  the  author,  when  he  had  sufficient  leisure,  might  take  up  that 
point  in  an  addendum  to  his  paper,  and  show  how  it  would  affect  the 
case  when  an  extra  premium  was  assessed  on  the  actual  sum  at  risk. 

The  vote  of  thanks  was  carried  unanimously. 

Mr.  H.  E.  W.  LUTT,  in  reply,  said  that,  with  reference  to 
Mr.  Hart's  remarks,  he  must  confess  that  in  the  space  of  time 
during  which  the  paper  was  prepared,  one  or  two  previous  papers 
had  escaped  his  notice.  With  regard  to  Mr.  McLauchlan's  paper, 
he  thought  if  Mr.  Hart  would  refer  to  page  -182  where  he  spoke 
about  the  history  and  practice  of  life  assurance  offices,  he  would  see 
that  the  population  statistics  of  Mr.  McLauchlan's  paper  hardly 
came  within  that  category.  It  was  certainly  a  most  valuable 
contribution,  but  Mr.  Hart  admitted,  in  his  later  remarks,  that 
population  returns  were  practically  of  no  value  for  assurance 
purposes.  Mr.  Hart  had  also  referred  to  the  want  of  acknowledg- 
ment of  Mr.  Burn's  curve.  He  (the  author)  had  stated  in  the 
paper  that  his  attention  had  been  drawn  to  Mr.  Burn's  paper,  read 
before  the  Insurance  Institute  of  Toronto  in  April,  1904,  and  that 
Mr.  Burn  had  very  willingly  given  him  permission  to  follow  up  the 
matter,  which  he  had  done,  though  perhaps  in  a  different  fashion. 
His  attention  was,  however,  drawn  to  Mr.  Burn's  curve  at  a  time 
subsequent  to  the  conception  of  the  original  idea  which  was  merely 
to  obtain  some  kind  of  "  early  risk  "  curve.  This  was  based  on  no 
actual  statistics,  but  was  merely  experimental,  and  perhaps  was  an 
interpretation  of  the  ideas  of  one  or  two  medical  gentlemen  whom 
he  consulted,  and  who  were  of  opinion  that  such  a  progression  of 
mortality  was  possible 
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With  regard  to  the  valuation  of  policies  in  which  the  bonus  was 
postponed,  he  confessed  he  had  no  practical  experience,  and  he  would 
he  much  interested  to  know  whether  Mr.  Burn's  suggestions  were 
followed  in  making  provision  for  the  bonuses,  although  none  were 
allotted,  or  whether  the  policies  were  simply  valued  as  carrying  - 
much  annual  extra  premium  to  cover  current  extra  risks  which  w 
not  taken  further  into  account.  Mr.  Burn  had  referred  to  the 
'rated-up"  reserves  for  all  extra  risks  mentioned  in  the  paper  as  the 
method  to  which  no  exception  could  be  taken  on  the  score  of 
safety  ;  that  was  intended  to  refer  to  reserves  only,  and  not  to 
surrender-values.  He  thanked  Mr.  Rusher  for  drawing  his 
attention  to  Mr.  McDonald's  paper  :  it  had  escaped  his  notice. 
With  the  permission  of  the  Editor  of  the  Journal  he  should 
probably  be  able  to  include  a  reference  to  it. 

Mr.  Manly  had  mentioned  Mr.  Meikle's  paper  on  "  Policy 
Life  Lines."  He  had  not  forgotten  that  paper,  and  he  thought  Mr. 
Manly  would  see  that  he  had  referred  to  the  mortality  which  the 
assumption  of  ordinary  reserves  involved.  Such  mortality  was 
rather  different  from  that  which  had  been  assumed  in  arriving  at 
the  extra  premium  to  be  charged.  The  mortality  shown  by  a 
valuation  at  ordinary  reserves  was  really  dependent  upon  the 
amount  of  extra  premium  paid,  and  for  a  constant  extra  premium 
showed  an  increasing  extra  mortality.  In  the  paper,  there  was  a 
table  giving  the  difference  in  mortality  on  the  assumption  of 
10  years"  rating-up  under  the  0Mto)  Table  at  age  30  at  entry. 
With  regard  to  Mr.  Manly's  remarks  on  select  lives.  Table  5 
was  only  supposed  to  deal  with  ages  at  entry  20  to  30.  The 
remaining  figures  were  included  in  order  to  give  an  idea  of  the 
assumed  mortality  in  connection  -with  contingent  debts,  seeing  that 
the  assumption  of  a  decreasing  contingent  debt  and  the  ordinary 
policy  reserve  involved  a  mortality  which  started  considerably  in 
excess. 

The  PRESIDEXT  said  there  was  present  that  evening 
Mr.  H.  N.  Sheppard,  who  had  come  over  from  the  United  States,  and 
would  have  the  pleasure  of  showing  the  members  the  standardized 
forms  of  policies,  adopted  in  accordance  with  the  recent  Law  in  the 
State  of  Xew  York.  Xo  doubt  the  members  had  all  read  in  the 
last  few  days  that  the  Royal  Commission  in  Canada  had 
recommended  legislation  on  the  lines  of  the  Xew  York  legislation. 

Mr.  H.  X.  SHEPPARD  said  that  Section  101  of  Chapter  324 
of  the  Laws  of  Xew  York,  which  became  effective  on  27  April  1906, 
read  as  follows:  •  Standard  forms  of  policies. — On  and  after  the 
first  day  of  January,  nineteen  hundred  and  seven,  all  policies  of 
insurance,  other  than  industrial  policies,  issued  or  delivered  within 
this  State  by  any  domestic  life  insurance  corporation,  shall  be  in  the 
forms  hereby  prescribed  and  not  otherwise  save  as  hereinafter 
provided.  There  shall  be  four  standard  forms  of  policies,  to  wit  : 
(1)  An  ordinary  life  policy,  (2)  a  limited  payment  life  policy,  (3)  an 
endowment  policy,  and  (i)  a  term  policy."     Then  followed  the  first 
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drafts  of  the  four  standard  policies,  and  then  it  went  on  :  The 
standard  forms  above  provided,  or  any  one  or  more  of  them,  may 
be  altered  or  amended  by  the  direction  of  the  Superintendent  of 
Insurance  at  any  time  prior  to  the  first  day  of  October,  nineteen 
hundred  and  six,  by  direction  filed  in  his  office  stating  the  reasons 
therefor,  and  if  any  such  alteration  or  amendment  is  made  the 
Superintendent  shall  promulgate  the  amended  form  or  forms  on  said 
date."  In  accordance  with  that  the  New  York  actuaries  got 
together  and  a  Committee  was  formed,  and  they  drew  up  a  brief 
in  which  they  suggested  quite  a  large  number  of  amendments,  as 
the  first  drafts  were  very  rough  and  the  English  in  a  good  many 
cases  very  bad.  Most  of  these  suggestions  were  accepted,  and  some 
changes  were  made  by  the  State  Insurance  Department  itself.  On 
October  1st  the  standard  forms  were  automatically  fixed,  and  now 
not  a  single  word  might  be  changed,  except  by  a  Special  Act  of  the 
Legislature.  The  Section  went  on  to  say  :  "  Whenever  any  domestic- 
life  insurance  corporation  shall  desire  to  issue  or  deliver  within  this 
State  any  kind  of  policy  other  than  ordinary  life,  limited  payment 
life,  endowment  and  term  policies,  it  shall  submit  a  proposed  form 
of  policy  to  the  Superintendent  of  Insurance,  who  shall  thereupon 
fix  a  day  for  a  hearing  upon  said  application  and  cause  notice 
thereof  to  be  given  to  every  domestic  life  insurance  corporation  ; 
and  the  Superintendent  may,  after  such  hearing,  approve  the  said 
form  with  or  without  modifications  thereof  as  may  seem  to  him 
expedient  and  establish  the  same  as  a  standard  form  of  policy  which 
any  domestic  life  insurance  corporation  shall  be  entitled  to  use  in 
addition  to  the  forms  hereby  prescribed."  It  would  be  noticed  that 
the  words  domestic  life  insurance  corporation  "  were  used,  which 
meant  effectively  that  perhaps  for  the  first  time  in  history  a 
sovereign  State  had  passed  laws  which  discriminated  against  its  own 
citizens  in  favour  of  citizens  of  other  States,  because  by  law  an 
insurance  company  that  was  incorporated  outside  the  State  of  New 
York  might  deliver  in  New  York  State  policies  that  New  York 
insurance  companies  themselves  could  not  deliver.  No  mention 
was  made  of  annuities,  but  the  actuaries  thought  that  it  would  be 
a  good  thing  to  have  those  standardized  at  the  same  time,  and  so 
there  were  various  forms  for  annuities. 

Mr.  Sheppard  distributed  various  forms  of  policy,  and  mentioned 
that  up  to  the  time  of  his  sailing  for  Europe,  in  addition  to  the 
four  standard  forms  there  had  been  standardized  a  Single  Premium 
Life  Policy,  a  Single  Premium  Endowment,  Ordinary  Joint  Life,  and 
an  Ordinary  Life  Sub-standard.  The  only  difference  between  the 
sub-standard  and  the  standard  was  the  addition  of  a  Clause 
regulating  what  was  to  be  done  in  case  the  age  had  been  incorrectly 
stated,  because  the  policy  was  only  meant  for  rated-up  ages.  He 
believed  the  idea  later  on  was  to  have  a  sub-standard  policy 
standardized  which  would  allow  a  decreasing  limit.  In  addition  to 
those  he  had  previously  mentioned,  there  were  also  policies  for 
a  Limited  Payment  Life  Sub-standard  and  an  Endowment 
Sub-standard,   and   policies  for  Early  Renewal  Term,    Joint   Life 


1907.]  New  York  State  Standardized  Policies.  529 

Annuity,  Deferred  Annuity,  and  various  forms  of  Survivor's  Annuity 
or  Pure  Endowment.  He  should  like  to  take  the  standan  1  policy  and 
go  through  one  or  two  points  in  it  which  illustrated  the  present  law. 
The  policies  were  drawn  up  on  the  general  lines  of  policies  issued 
in  the  States  in  which  loan-values  and  paid-up  assurances  were 
guaranteed. 

All  the  American  Kate  Books,  which  were  only  issued  to  agents, 
had  all  the  guarantees  given  in  them,  and  as  a  rule  an  increae  - 
percentage  of  the  reserve  was  taken,  and  using  that  with  net  figures 
the  ]  >aid-up  policy  was  calculated  as  an  extended  assurance,  which 
meant  simply  that  the  reserve  allowed  was  used  to  carry  the  face 
value  of  the  policy  for  a  term  of  years,  and  in  the  case  of  an 
endowment,  if  the  reserve  allowed  was  sufficient  to  carry  to  the 
end  of  the  endowment  term,  any  balance  was  converted  into  the 
corresponding  amount  payable  if  the  assured  was  alive  at  the 
end  of  the  endowment  term.  The  first  important  thing  was 
participation — "The  portion  of  surplus  accruing  from  this  policy 
shall  he  ascertained  and  distributed  annually  and  not  otherwise 
that  was  in  accordance  with  the  law  which  prohibited  New  \ork 
companies  issuing  Deferred  Dividend  Policies,  as  a  result,  of  course, 
of  the  investigation.  Where  the  company  was  a  non-participating 
company  that  of  course  was  struck  out  and  replaced  by  words 
stating  that  the  policy  did  not  share  in  the  surplus  of  the  com] 'any. 
Under  the  new  law  no  domestic  company  might  undertake  both 
participating  and  non-participating  business,  although  any  company 
incorporated  outside  the  State  of  Xew  York  might  do  so,  and  that 
was  another  instance  of  discrimination  against  its  own  citizens. 
The  options  of  surrender  or  lapse  were  clearly  expressed,  and 
he  believed  met  with  the  approval  of  most  actuaries.  Some  of  them 
objected  to  the  fact  that  the  continued  assurance  was  automatic. 
There  was  a  difference  of  opinion  in  the  United  Stat'-  as  t" 
whether  an  automatic  paid-up  insurance  or  an  automatic  extended 
insurance   ought  to   be   given,  some  believing  that   there    was    a 

'tion  against  the  company  where  an  automatic  extended 
assurance  was  given,  and  some  companies  had  protected  themselves 
1  iy  deducting  from  the  sum  assured  two  or  three  premiums  in  case 
death  took  place  within  the  first  few  years  of  extended  assurance. 

The  PRESIDENT  asked  whether  the  surrender-values  were 
eompulsorily  calculated  on  any  basis  or  was  it  open  to  the  company 
to  select  its  own  basis ! 

Mr.  SHEPPAKD  said  the  only  limitation  was  that  at  least 
80  per-cent  of  the  reserve  must  be  given,  but  where  the  reserve  was 
less  than  a  certain  sum  that  did  not  hold  and  a  reduction  was  made 
instead.  Usually  companies  gave  from  80  per-cent  to  100  per-cent, 
graduating  up  to  about  the  tenth,  fifteenth  or  twentieth  year, 
according  to  their  own  ideas.  The  options  of  settlement  were 
very  elaborate,  especially  in  the  case  of  an  endowment  policy.  It 
was  not  known  whose  idea  that  was,  and  as  a  matter  of  fact  it 
would  lead  to  a  lot  of  calculation.  Fortunately  there  was  no 
compulsion   to  give  any  extra  tables.      In   every   ease  the    tables 
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giving  the  amount  of  each  instalment  corresponding  to  the  annual 
instalment,  and  the  amount  of  the  instalments  for  continuous 
annuities-certain,  in  which  the  purchase  money  was  used  for  the 
payment  of  an  annuity  for  so  many  years  certain  and  thereafter  so 
long  as  the  beneficiary  was  alive — were  printed  in  full  by  all 
companies.  He  should  like  to  mention  that  he  had  also  with  him 
Sections  A  and  B  of  the  Convention  Act  of  the  State  of  Xew  York; 
so  that  anyone  interested  in  that  Act  might  see  what  an  enormous 
amount  of  information  had  to  be  given.  Last  winter,  for  the  first 
time,  in  consequence  of  the  new  law,  some  of  the  companies  had  had 
the  statement  of  income  and  disbursements,  assets  and  liabilities, 
and  miscellaneous  questions,  printed  in  order  to  save  time.  The 
Schedules  were  very  elaborate  and  very  difficult  to  copy  by  hand, 
especially  those  in  which  statements  were  made  of  the  dividends 
paid  during  the  year.  He  supposed  that  many  had  read  about  the 
(Tain  and  Loss  Exhibit  ;  that  was  more  elaborate  than  ever,  and 
was  now  incorporated  in  Part  A  of  the  Xew  York  Statement. 
Other  States  only  demanded  as  a  rule  Part  A,  but  Louisiana  also 
asked  for  Part  B,  which  required  very  elaborate  statements  of  all 
the  securities  of  the  company,  and  that  had  been  interpreted  to 
mean  bonds  and  stocks,  showing  the  date  of  purchase  and  sale,  and 
so  on. 

The  PRESIDENT  expressed   the    thanks    of  the   Institute  to 
Mr.  Sheppard  for  his  remarks,  and  the  proceedings  terminated. 


Xotes  on  Summation  Formulas  of  Graduation,  with  certain  new 
Formulas  for  consideration.  By  George  King,  F.I. A., 
F.F.A.,  Consulting  Actuary. 

XHE  main  object  of  my  paper  on  the  Error  introduced  into 
Mortality  Tables  by  Summation  Formulas  of  Graduation, 
published  at  page  54  of  the  present  volume  of  the  Journal,  has 
already  been  to  a  large  extent  fulfilled;  and  the  admirable  papers 
which  it  has  called  forth  from  Messrs.  Lidstone  and  Spencer  are 
a  liberal  reward  for  my  labours.  That  object  was,  to  show  that  the 
theoretical  error  in  question  is  so  small  as  to  be  quite  insignificant ; 
and  thereby  to  bring  summation  formulas  up  again  for  discussion, 
with  a  view  to  ascertain  which  of  them  are  the  best  as  means  of 
graduation  pure  and  simple,  and  how  they  can  be  used  most 
effectively. 

In  the  concluding  sentences  of  the  paper  I  spoke  of  a 
graduation  by  summation,  to  be  followed,  in  order  to  gain 
smoothness,  by  one  by  the  graphic  method;   and  in  the  reply  to 
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the  discussion  I  casually  threw  out  the  idea  of  correcting  the 
theoretical  error  by  means  of  the  fourth  central  difference  ;  but 
these  suggestions  were  only  concessions  to  the  misgivings  of 
weaker  brethren,  and  were  not  put  forward  seriously  as  being  in 
my  own  opinion  either  necessary  or  desirable.  I  am  convinced 
that  we  have  now  summation  formulas  which  give  as  smooth 
graduations  as  need  be  desired,  and  the  results  of  which  conform 
with  close  accuracy  to  the  original  facts  ;  and,  emphasizing  what 
has  already  been  said,  my  own  view  is  that  the  theoretical  error 
they  introduce  is  so  minute  as  to  be  unworthy  of  consideration 
for  a  moment. 

The  scope  of  the  paper  was  intentionally  strictly  limited.  It 
was  merely  to  ascertain  the  magnitude  of  the  theoretical  error 
which  these  formulas  do  introduce  into  a  curve  already  perfectly 
smooth,  and  to  examine  the  matter  with  regard  to  the  several 
functions  which  might  be  selected  for  graduation  purposes.  A 
numerical  example  was  essential  to  the  enquiry,  and,  almost  of 
necessity,  a  Makeham  curve  was  selected,  because,  "where  is  another 
to  be  found  which  is  smooth  enough?  But  only  as  a  matter  of 
convenience  and  accuracy  were  the  differential  coefficients  calcu- 
lated by  Makeham' s  constants;  and  perhaps  it  would  have  been 
well  if  this  point  had  been  stated  more  emphatically,  because,  as 
matters  stand,  there  maybe  the  appearance  that  my  investigations 
apply  only  to  Makeham  curves.  At  any  rate,  that  seems  to  be 
the  view  taken  by  Mr.  Spencer  in  the  opening  sentence  of  his 
paper,  and  again  on  page  379,  where  he  adopts  my  example, 
instead  of  the  principles  which  it  was  intended  to  illustrate;  and 
"where  he  implies,  but  1  think  mistakenly,  that  these  principles 
may  lead  sometimes  to  erroneous  results. 

It  would  do  equally  well  if  the  differential  coefficients  could 
be  found  otherwise  than  by  Makeham's  constants.  For  instance, 
if  we  difference  the  function  ux  centrally,  and  stop  at  sixth 
differences,  we  shall  have 

d*uo  -j        l   t       '/,J"o_  f 
j    i  —  "o       a  Jo  ')      j   k  —  Jo  } 
dx*  o  dxb 

where  rf0  and /0  are  respectively  the  fourth  and  the  sixth  central 
difference.  These  formulas  might  have  been  employed,  except  for 
the  arithmetical  difficulty.  But  that  difficulty  is  almost  insuperable. 
Even  if  we  take  the  0M  values  of  qx  derived  from  Mr.  Hardy's 
seven  figure  values  of  colog^  given  on  page  153  of  the  "Account 
of    Principles  and   Methods,   fee",  we    shall  rind    that,   through 
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cutting  the  function  down  even  not  farther  than  to  seven  figures, 
the  fourth  and  sixth  differences  are  so  small,  and  run  so  irregularly, 
as  to  be  useless;  and  that  we  should  have  to  carry  our  calculations 
out  to  nine  or  ten  places  to  be  of  any  good.  Therefore  recourse 
was  had  to  Makeham's  constants. 

This  once  more  shows  how  elusive  are  the  theoretical  errors  of 
summation  formulas.  They  are  so  minute  as  to  necessitate  nine 
or  ten  decimal  places  for  their  discovery  and  measurement. 

In  the  paper,  in  order  to  keep  the  examples  homogeneous,  a 
table  following  Makeham's  law  throughout  was  employed;  but, 
except  for  that  reason,  any  other  perfectly  smooth  table,  could  one 
be  found,  would  have  served  equally  well.  This  is  explained  on 
page  60  of  the  paper,  where  I  say  that,  with  a  table  that  does  not 
follow  Makeham's  law,  the  law  can  be  applied  to  the  short  sections 
we  require,  of,  say,  twenty-five  terms  at  the  most,  without  altering 
the  sequence  of  the  values.  This  point  should  be  remembered  in 
reading  the  paragraph  at  the  foot  of  page  379  of  Mr.  Spencer's 
paper.  The  constants  of  the  graduated  0M  '  table  do  not  apply, 
even  approximately,  at  the  old  ages  of  the  ungraduated  0M. 
If  for  ages  80  to  98  we  take  the  values  of  the  0M  px  given  in 
the  "Unadjusted  Data",  and  from  them  form  values  of  log  4 
from  80  to  99,  true  to  five  decimal  places;  and  if  we  calculate  the 
constants  by  the  aggregate  method  of  the  Text-Booh,  we  shall  have 


logc  =  -0539605 
log#  =  1-9999899 
loe  5=1-954178 


whereas  the 

(Fi5)  values 

are 


logc  =  -0390000 
log  #  =  1-9994980 
log  5  =  1-9974425 


The    differential    coefficients 
constants  are 


according    to    these    new    0M 


Age 

d*px 

dx* 

Age 

dx* 

80 

-  -00000741 

88 

+  -00000092 

81 

-  -00000757 

89 

+  -00000484 

82 

-  -00000755 

90 

+  -00000987 

83 

-  -00000730 

91 

+  -00001613 

84 

-  -00000673 

92 

+  -00002372 

85 

-  -0O0O0573 

93 

+  -00003268 

86 

-  -00000422 

94 

+  -00004292 

87 

-  00000205 

On  a  graduation  of  the  qx  of  the  0M  table,  for  the  ages  80 
to   94,    by    Mr.    Spencer's    21-term    formula,    these    differential 
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coefficients  give  an  estimated  error  of  4*1  deaths  in  defect. 
Mr.  Spencer  shows  an  actual  deviation  of  42  deaths  in  defect,  so 
that,  by  applying  a  correction  on  the  lines  suggested  in  my  paper, 
we  reduce  Mr.  Spencer's  deviation,  and  do  not  increase  it.  Here 
we  see  a  theoretical  error  of  only  41  deaths,  against  an  actual 
deviation  of  42  deaths,  and  we  have  an  illustration  of  the 
insignificance  of  these  errors  as  compared  with  the  changes  we 
necessarily  make  in  a  table  by  graduating  it. 

After  my  paper  was  read  I  computed  to  the  very  end  the 
graduation  of  the  0M  qx  by  Mr.  Spencer's  formula,  and  found 
that  the  results  were  about  as  good  as  those  at  the  younger  ages, 
and  I  meant  to  go  into  the  matter  fully  here,  but  Mr.  Spencer 
has  forestalled  me.  It  is  therefore  sufficient  to  say  that  any  doubt 
which  may  have  been  harboured  as  to  the  validity  of  Mr.  Spencer's 
21 -term  formula  throughout  the  whole  length  of  a  mortality  table 
completely  vanishes,  and  that  in  my  opinion  it  is  the  most 
powerful  and  the  best  formula  which  up  to  the  time  of  its 
publication  had  been  devised.  To  improve  upon  it  will  be 
very  difficult,  but  nevertheless  no  one  will  object  to  other  formulas 
being  presented  for  consideration. 

Before  we  proceed  to  the  new  summation  formulas  which  it  is 
the  more  particular  object  of  this  paper  to  submit  to  the  profession, 
there  is  only  one  other  preliminary  point  to  be  cleared  out  of  the 
way.  Equation  7  on  page  58  of  my  former  paper  was  deduced 
for  finding  the  multiples  of  the  several  summations  to  be  included 
in  a  Summation  Formula  of  Graduation,  constructed  on  the  plan 
of  the  late  Mr.  Higham.  Adopting  his  method,  the  initial  term 
of  the  series  to  be  summed  was  taken  for  origin,  and  it  was  the 
differences  of  that  initial  term  which  were  involved.  From  this 
it  seemed  to  follow  that  all  the  sets  of  summations  must  be  applied 
to  one  section  only  of  a  series,  or  otherwise  the  differences  could 
not  be  eliminated.  If  there  were  two  sections,  one  consisting  of 
n  +  1  terms,  and  the  other  of  n+m  +  1,  the  initial  terms  would 
differ,  and  consequently  their  differences  would  differ,  and  could 
not  be  equated  against  each  other,  and  therefore  apparently  could 
not  be  eliminated.  That,  however,  is  only  in  appearance,  and  the 
formula  which  was  deduced  for  use  in  the  case  of  the  varied 
summations  of  one  section  only,  is  equally  applicable  if  two 
sections  differing  in  length  be  brought  in.  This  becomes  evident 
from  the  investigations  of  Mr.  K.  Todhunter,  J.I. A.,  xxxii,  378. 
He  found  an  alternative  expression  to  that  of  Mr.  Higham,  for 
the  value   of    the  central  term   of  a   series  summed  first   in  p's, 
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then  in  c/s,  then  in  ?"'s,  Sec;  and  in  doing  so  he  made  use  of  the 
central  term,  u0,  of  the  original  series,  and  the  differences  of  that 
central  term.  Therefore,  no  matter  what  may  be  the  lengths  of 
the  several  sections,  the  central  term  and  its  differences  remain 
the  same,  and  the  differences  can  be  eliminated  without  difficulty. 
Moreover,  when  they  are  eliminated,  the  same  equation  is 
produced  which  I  arrived  at  in  the  other  way. 

Mr.  Todhunter  proceeded  by  the  method  of  differences,  and 
the  expression  so  evolved  is  complicated  when  carried  to  the  fifth 
difference,  but  it  is  capable  of  being  considerably  reduced  and 
simplified.  T\*e  can,  however,  do  still  better  by  using  differ- 
ential coefficients  instead  of  differences,  and  we  thereby  arrive  at 
a  very  short  expression  which  is  perhaps  worthy  of  being  placed 
on  record.  In  demonstrating  it,  I  will  adhere  to  the  notation  used 
in  my  former  paper,  so  that  the  two  papers  may  be  read  together 
without  inconvenience.  The  only  change  in  this  respect  will  be 
the  adoption   of   the   alternative  symbols   u11,   uir,   &c,  for   the 

d~n      cl^ti 
differential    coefficients,    instead    of     -r— ,,    -=— - ■ ,    kc.     This  will 

rf.r-      dor 

conduce  to  compactness  in  the  printing. 

Let  there  be  a  series  consisting  of  an  odd  number  of  terms, 

of  which  u.0  is  the  central  term  ;  and  let  it  be  required  to  find  S, 

the  value  of  the  great   central  term  produced  by  summing  the 

original  series  first  in  p's,  then  in  c/s,  then  in  ?-'s,  and  so  on  until 

the  whole  series  is  collected  into  the  one  term  S.     Also,  let  there 

be    t    summations    in    all ;    and   let    p2  +  qr  +  r-  +  Szc.  =  s2,    and 

It  is  shown  in  my  former  paper,  page  59,  that  when  * 


yh  =  2ui)  +  h2ulI+  ~  •  KIV+  ,  &C.j 


and  here  we  shall  stop  at  the  fourth  differential  coefficient. 

Adopting  the   notation   of  Mr.  G.   F.  Hardy,  in   which    [j<_ 
represents  a  summation  in  p's,  we  have 

|>]«0=^M0-i-(21?i1A8)tt„n+^(2i^^Krv. 


*  Mr.  Spencer  writes  i'^  for  77,,  but  it  seems  better  to  retain  the  original 

nutation  of  Mr.  Woolbouse. 
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N  Snj,,     w(n+l)(2n  +  l) 

v  ,.      »(»  +  l)(2n+l)(3n2  +  3n-l) 
and  2i"hr= o?j » 

and,  when  we  write  *—= —  for  n,  these  become 

and 

^tzl        KP2-D(3^2-7)_T,  3(^-l)-10(p»-l) 

-'        l  ~  480  ~V  480 

Therefore, 

I>]«i=J»|«i+-jJ4-"«i    + 5760^        ~~*°    J* 

Here  it  will  conduce  to  brevity  if  for  the  moment  we  write 
(p*-l)=a2,  (p4- l)=a4;  (<f-l)=b,,{qi-l)=bi;  and  so  on 
for  r,  &c. 

This  gives  us 

r       -I  [  f'>        7T  304—  10Oo  IV  | 

[j?]«o=j?|tt,4-^ttn+       576Q      «.    ^Vo,  say. 

Similarly, 

f         &2    „     364-10&2    J| 
lfl]*=gjt%+S5*b  +     5760     vo   | 

a.?     TT      3a4  — lOflo    7V 
=M|«.+  gi«.   +^576(T"Wo 

b-y      u       <h     b.i        IV 
+  24K°   +24"24'M° 


,  3&4-10&2    IV) 
+      5760     Uo    J" 
That  is, 

/         a2  +  &2     „  ,  cub,     IV      3'q4  +  &4)-  10(a-2  +  b2)     IV1 
W[2]«o=^|«o+-^i-«0II+^«0     +-  5760  -«o    |. 

By    bringing    in    a   third  summation   in   r's,   we   shall  have 

f  a.2  +  b.2  +  C2         n         02&2  +  02^2  +  ^2  iv 

[>][?] W^=P2n«»+  -     24        '"°   + 576"    ~'n° 


,  3(a4  +  &4+c4)-10(oa+fe2+c2)     [V1 
5/50  J 
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The  form  of  the  expression  is  sufficiently  evident,  but,  if 
necessary,  it  could  easily  be  proved  by  induction  that  it  is 
general,  and  holds  for  all  the  t  summations. 

The  coefficient  of  the  first  term  which  involves  it0n  can 
be  given  more  convenient  shape,  which  will  enable  us  to  effect 
reductions,  because 

{a,  +  b2  +  c2  +  &c.) -  =  («22  +  b.?  +  c22  -f  &c.) 

+  2(0362  +  «2c2  +  b2c2  +  &c.) 

Therefore      (a2h2  +  a2e2  +  b2c2  +  kc.)  =  »  {(a,  +  b2  +  c2+&:c.)- 

-(a22  +  k22  +  c22  +  &c.)} 

But    a^=(p^-l)2=1)i-2p2+l  =  {1)4-l)-2{p'2-l)=a4-2a2; 
and  similarly  for  b2~ ,  c2,  &c.     Whence 

(a2b2  +  a2c2  +  b2c2  +  &c.)  =  r  { (a2  +  b2  +  c2  +  &c.)2 

-(a4+&4+C4+&c.)+2(a2+62+c2+&c.)} 
Returning  now  to  the  original  notation,  we  have 

(a2  +  b2  +  c2  +  kc.)  =  {s2—t) 
and  (a4  +  b4  +  e4  +  8zc.)=(si  —  t) 

And  when  we  write  pqr  &c.  =  P,  we  have 

(M  M  [r]&c.}«o=P|tio+  ^-  «0n+        ' 5?6  ^  « 


3(«4-t)-10fo-fl     lvl 
5760  "°    J" 


That  is,  after  reduction, 


S  s2-<     11  ,  o(^-02-2(g4-Q     1V  .. 

p-"0+^r"0+_  5760  "°        '     *     C0 

which  is  the  expression  sought. 

This  expression  can  be  used  to  form  an  equation  by  means 
of  which  to  construct  summation  formulas.  If  we  take  a  second 
set  of  summations,  t  in  number,  we  shall  have,  similarly, 

X  02-T     „      5(o-2-T)2-2(<r4-T)     IV 

n_?'0+  ^Fw°  +  5760         "°  • 


(u)  = 
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By  means  of  these  two  equations  we  can  now  eliminate  uu;  and, 
if  we  write  (u)  for  the  graduated  value,  we  have 

S  2 

p(<r2— t)-  jj  (s.2-t) 


{(T2—T)  —  (s2—t) 


,    (•^-^){5(<r.2-T)2-2(q-4-T)}-(o-.2-T){5(g2-^)2-2(^-0'f     lv 
+  "  5760{(o-a-T) -(*-<)}  '"ij 

When  we  neglect  the  term  in  equation  (ii)  which  involves  un , 
we  have  equation  7 ',  already  referred  to,  of  my  former  paper, 
but  in  the  shape  which  was  suggested  by  Mr.  Lidstone  in  the 
discussion.  The  term  which  involves  ulv  gives  the  error  of  the 
fourth  differential  coefficient  when  we  stop  at  the  second.  It 
has  the  appearance  of  being  a  little  intricate,  but  Avhen  applied 
numerically  its  value  is  easily  calculated. 

It  is  evident  from  equation  (i)  that  from  any  three  sets  of 
summations  we  can  construct  a  formula  from  which  the  fourth 
difference  error,  as  well  as  the  second,  has  been  eliminated,  and 
which  is  therefore  practically  free  from  theoretical  error ;  and  that 
an  infinite  number  of  such  formulas  could  be  formed.  But  only 
very  few  of  them  could  be  of  any  use  in  practice,  because  they 
would  be  too  cumbrous  to  apply,  and  would  not  possess  much 
graduating  power.  Moreover,  to  seek  suitable  formulas  by  means 
of  the  equation  would  be  an  almost  hopeless  quest,  and  only  by 
mere  chance  would  one  be  discovered.  "We  can  proceed  in 
another  way,  and  reach  more  satisfactory  results. 

Woolhouse's  formula  was  arrived  at  by  first  fixing  on  certain 
interpolations  which  seemed  to  be  promising,  and  from  them 
deducing  the  expression 

125(«)=25M„+24y1  +  2l72+77S+374+075-276-377. 

Then,  years  afterwards,  by  an  inverse  process,  the  summation 
form  was  discovered,  as  given  by  Messrs.  J.  A.  Higham  and 
G.  F.  Hardy. 

125(«)=[5]3{10[l]-3[3]}«0. 

We  can  follow  a  similar  course. 

Here  I  must  digress  to  explain  that  almost  all  that  follows  in 
this  paper  was  blocked  out,  and  all  the  formulas  were  devised, 
before  I  had  read  Dr.  Karup's  paper  on  Graduation,  so  that, 
although  he  and  I  have  some  ideas  in  common,  and  although  his 
formula  appears  among  mine,  my  work  is  independent  of  his,  and 
I  have  derived  but  little  inspiration  from  him.  His  paper  is 
given   in  the  Transactions    of  the   Second    Actuarial    Congress, 
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pages  31  to  109  ;  and,  although  I  was  Editor  of  the  Transactions, 
this  particular  contribution  did  not  come  within  my  personal 
cognizance.  At  the  time,  my  hands  were  otherwise  very  full,  and 
the  paper  was  in  German,  a  language  I  do  not  understand.  It 
was  translated  by  the  late  Mr.  A.  G.  Wiggins,  who  also  corrected 
the  proofs  both  German  and  English,  and  who  saw  the  whole 
through  the  press.  Hence,  I  had  no  knowledge  of  what 
Dr.  Karup  had  done,  and  his  work  passed  completely  from  my 
memory.     This  apology  is  due  to  Dr.  Karup. 

Mr.  Woolhouse  interpolated  centrally  in  a  quinquennial  curve, 
and  stopped  at  second  differences.  We  might,  for  a  fifth 
difference  formula,  do  the  same,  but  include  fourth  differences  ; 
but  it  is  not  likely  that  the  result  would  give  a  very  satisfactory 
graduation.  Probably  it  would  have  all  the  roughness  of 
Woolhouse' s.  I  have  not  yet  tried  it,  because  better  systems  of 
interpolation  are  available.  Instead  of  interpolating  by  means 
of  single  values  of  a  function  as  did  Woolhouse,  we  can  employ 
groups  of  values.  There  are  two  systems,  that  of  Dr.  Sprague, 
J.I.A.,  xxii,  270,  and  that  used  by  the  late  Mr.  G.  W.  Berridge, 
also  published  in  the  Journal,  but  reproduced  in  the  Text-Book, 
Part  II,  ch.  xxiv,  Art.  20.  Dr.  Sprague' s  is  the  better,  and  will  be 
taken  up  first.  As  given  by  him  it  is  not  directly  applicable, 
but  by  a  slight  adaptation  it  can  be  made  eminently  suitable.  In 
order  to  render  what  follows  more  intelligible,  a  brief  sketch  of 
the  method  will  be  useful. 

If  we  have  six  consecutive  quantities,  y0,  yi}  y2,  y3,  y±,  and 
y5,  marking  equidistant  points  on  a  curve,  the  problem  is  to 
interpolate  by  fifth  differences,  between  the  points  y2  and  y3,  the 
central  of  the  five  spaces,  in  such  a  way  as  to  obtain  a  smooth 
junction  when  the  series  is  continued  in  each  direction  by  inter- 
polation in  like  manner  between  the  points  yx  and  y2,  and  between 
the  points  y3  and  y4.  Dr.  Sprague  solves  the  problem  by 
arranging  that  the  two  curves  of  the  fifth  order  which  meet  at 
the  point  y2  shall  have  at  that  point  the  same  first  differential 
coefficient  and  also  the  same  second  differential  coefficient ;  that 
is,  that  they  shall  have  at  that  point  the  same  gradient,  and  the 
same  radius  of  curvature ;  and,  similarly,  for  the  two  curves  of 
the  fifth  order  which  meet  at  the  point  y3.  He  proceeds  by 
writing  the  equation  to  the  curve  of  interpolation  between  the 
points  y2  and  y3  in  the  form 

y2+x = y2  +  ax  +  bx*  +  ex3  +  dx4  +  ex5. 
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The  only  values  of  t  which  appear  to  be  practically  convenient 
are  5  and  3.  A  larger  value  than  5  produces  a  graduation 
formula  much  too  long,  and  the  value  /  =  4  has  been  tried,  but  a 
workable  expression  does  not  seem  to  result. 

When  /  =  5 

w0  ,  « A«"0      y    AV„  A3/'-,  A4//-,, 

o  oJ  o3  o4  o° 

X  Au»     _l  A  A2""<>        j_  A3^o    ,   1  x A4"'^ 


o-  o° 

SaM,„=  -^    +4     _4    -1; 

S3«10=  ^-10^ 

o4  o° 

S4i/10=  25^° 

o° 

Constructing    un,    un,    uu,    and    uu,    by    means    of    these 
differences,  we  have 

Wio=^     +8-^7- +  11  ~^- — 11— _t-     +5-^r- 
o  o-  O3  O4  0° 

t£n        .    ^  Al6"0     .    „  _  A  "J/',, 


53 

54                55 

AV0 
53 

-5A:^+20A^ 
o4                5a 

A2u-0 
53 

ax  _.av, 

•J4                       0° 

«u=  =     +9^  +  17 

o  o2 

u18=^+10A^+24 

o  o- 

^=^  +  11^+32 

o  o- 

,^5+12^+41^+21^-40^° 
O  O'  o3  o4  o° 

Multiplying  up  by  54  we  have 

625u10=125u-0  +  200Aic0   +55AV0  —  HA3«-0   +A4«-0 

625Mll  =  125ir0  +  225Au-0   +  85AV0-  10AV0  +  4AX 

625M12=125ie0+250Aw0  +  120Aao;(l  -5A3w0  +  4AV0 

62oM,3=  125w0+  2~5A«0+160AV0   +oAhc0  -A4w0 

625ttu  =  125*r0  +  300Ai^  +  205A2tr0+21AV0-8A4u-0 

Hence  we  can  derive  five  values  of  the  central  term,  uH,  the  mean 
vol.  xli.  2  Q 
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of  which  to  take  for  the  final  graduation.     Thus,  reversing  the 
order  of  the  equations, 

625u14=125*r0  +  300Aw0+205AV0  +  21A3M;0-8AX 

625«14  =  125?f1  +  275Aw1  +  160A2ifi   +5A3w,  —  A4w1 

625mm=125m?2  +  250Au'2+  120A2?6<2   -5A3ic24-4A4m;2 

625m14=  125w3  +  225Aw3  +  85A2w3-10A%-3  +  4A%3 

625w14=125u-4  +  200Au<4   +55&?w4—  11A3«o4  +  A4;c4 

To  make  use  of  these  equations,  we  prepare  a  statement  of  the 
values  of  iv0,  iv1}  &c.,  Aw0,  Aicl}  &c.,  and  so  on,  in  terms  of  u0, 
u1}  &c. ;  and  then  in  parallel  columns  we  write,  for  each  of  the 
equations,  the  number  of  times  u0,  u1}  &c,  occurs;  and,  by 
summing  the  columns,  we  arrive  at  the  graduation  formula  in 
its  initial  stage.  So  far,  u0  has  been  taken  as  the  first  term  of 
the  series,  so  that  uu  has  been  the  central  term.  Now  it  will  be 
more  convenient  to  call  the  first  term  u_u,  and  to  change 
correspondingly  the  numbering  of  the  other  terms,  so  that  the 
central  term  becomes  u0.  We  thus  have,  when  (u)  is  the 
graduated  value, 

55(w)=3125(m)  =  625«0+58471  +  45472  +  27473+10974 

—  075  —  6l76  —  7 17;  —  4673—  1 679 

+  O710  +  87n  +  97,2  +  5713  +  7u 

When  we  divide  by  3125,  we  have  a  formula  given  by 
Dr.  Karup  in  his  paper,  page  94,  and  called  by  him  (6a), 
but  he  dismisses  it  as  unworkable.  Probably  that  is  so  by  the 
method  of  calculation  which  he  follows,  but  it  can  easily  be 
thrown  into  the  summation  form  with  which  we  have  been 
rendered  familiar  by  Messrs.  Higham  and  Hardy.  It  is  then 
quite  convenient  to  use,  and  gives  a  most  excellent  graduation, 
and  one  free  from  the  fourth  difference  error.  This  last 
circumstance  may  be  no  great  gain,  but  certainly  it  is  not  a 
disadvantage.  The  theoretical  error  is  +37wAI,  which  is 
inappreciable,  and  would  scarcely  affect  the  sixth  place  of 
decimals  in  qx  at  any  age. 

To  throw  the  expression  into  summation  form  we  notice,  from 
the  coefficient,  55,  of  (?<),  that  the  summations  cannot  be  other 
than  in  five's  and  three's,  and  that  the  governing  summation 
must  be  [5]s,  which  must  enter  into  all  the  others.  We  also 
notice,  because  the  expression  contains  twenty-nine  terms,  that 
there  must  be  a  summation  of   [5]7.     We  therefore  proceed  to 


1907.]        with  certain  New  Formulas  for  consideration.  543 

express  [5]",,  [5]6[3],  [5]6,  [5]5[3]  and  [5]5  in  terms  of  u{), 
yXi  y2,  &c.  Keeping  our  eye  on  the  extreme  end  of  the 
expression,  we  observe  5713  +  7I4.  Now  [5]7  gives  us  7ya-\-yu, 
or  27,3  in  excess.  We  therefore  correct  by  subtracting  2[5]6[3], 
and  are  left  with  147,2,  whereas  we  require  9712. 

From  the  result  already  obtained  we  must  therefore  deduct 
o[5]6,  which  puts  yK  right.  So  we  proceed  with  yU}  yl0,  ike, 
until  the  expression  is  exhausted,  and  we  arrive  at  the  final 
summation  formula — 

A.     55(«)  =3125(i/)=  [5] 5!  [1]  +10[3]  -5[5]-2[5]  [3]  +  [5]2}t/0 

This  formula  has  been  built  up  by  means  of  curves  which 
touch  each  other  at  given  points,  and  which  have  therefore 
received  the  descriptive  and  convenient  designation  of  oscillatory. 
It  also  depends  on  the  function  iv,  which  consists  of  a  group  of 
values  of  the  function  u.  We  may,  therefore,  not  inappropriately, 
speak  of  the  formula  as  having  been  derived  from  osculatory 
grouped  curves. 

If  in  the  scheme  of  sub-divided  differences  on  page  540  we 
take  t  equal  to  3,  we  have — 


"c  = 

3 

+  5 

Aw,,     14  AX 
32        3  "    33 

7   AX      4  AX 
~3'    34    +3'    35 

SMg  = 

A"',,         4A2w0 
32                33 

4  AX           AX 
+  3 '    34               35 

Bhifi  = 

AX 
33 

A:i/'„           AX 
+  3    34       ~7    3* 

o3u6  = 

AX      UAX 

34     +li    3' 

8%6= 

05  A4"'" 
~°    3' 

Constructing 

u7 

and 

us  by  means  of 

these  differences,  we  have 

u6  = 

3 

+  5 

Aic0      14  AX 

if  +  3 r '  3 j 

7   AX        4  A4?r„ 
3     34     +  3      35 

u7  = 

w0 
3 

+  6 

A  "■„      26   AX 
32    +  3  '    33 

AX    ^7   AX 
34       :  3 '    3s 

Ug= 

w0 
3 

+  7 

Aw0      41   AX 
32         3       33 

10   AX      11    AX 
+  3       34         3       35 

Multiplying  up  by  3G  we  have 

729u6=243w0+4O5Aw0+l26A*w0—21A3w0  +  4AX 
729w7  =  243w0  +  486A^0  +  234AX  -  9 AX  +  7  AX 
729w8  =  243  w0  -f  567  A  ir0  +  369  AX,  +  30AX  - 1 1  AX 

2  q  2 


544  Arotes  on  Summation  Formulas  of  Graduation,        [Oct. 

Hence  we  can  derive  three  values  of  the  central  term,  u8,  the 
mean  of  which  to  take  for  the  final  graduation.  Thus, 
reversing  the  order  of  the  equations, 

729«8= 243it<„  +  567  Aw„  +  369A2w„  +  30  AX  - 1 1  A4iv0 
729«8  =  243u;1  +  486Ak:1  +  234AV1   -9A3^   +  7A4w, 
729m8=243m<3  +  405Am-2+  126A2;c2-21A3u-2   +  4A%2 
Proceeding  as  in  the  case  of  the  quinary  curves,  we  arrive  at 
the  graduated  value 
3'>)  =  2187(tt)  =  729t/0+5907l  +  25072  +  073-8574-4175 

+  076  +  ll7r  +  47s 
To  pass  to  the  summation  formula  we  notice,  from  the  factors 
which  make  up  the  coefficient,  2187,  of  (u),  that  all  the 
summations  must  he  in  threes,  and  that,  as  the  formula  has 
seventeen  terms,  we  must  have  [3]8  as  the  highest  summation. 
We  therefore  proceed  to  express  [3]5,  [3]6,  [3]7  and  [3]8  in 
terms  of  u0,  7l,  72,  &c,  and  finally  we  arrive  at  the  formula 

B.     3<(?0=2187(h)  =  [3]5{81[1]  +  3[3]-21[3]2  +  4[3]>0 

We  have  here  another  formula  free  from  fourth  difference 
error,  but  it  has  not  so  great  a  graduating  power  as  formula  A. 
The  theoretical  error  is  l|^-.wVI,  which  is  very  small. 

We  have  hitherto  made  use  of  osculatory  curves  of  the 
fifth  order,  and  have  found  formulas  true  to  fifth  differences,  hut  that 
refinement  is  hardly  necessary,  and  if  we  construct  an  osculatory 
curve  of  the  third  order  we  shall  be  able  to  form  graduation 
formulas  true  to  third  differences,  which  will  give  excellent  results. 

If  we  limit  ourselves  to  the  third  order,  the  osculatory  curves 
will  have  the  same  gradient,  but  not  necessarily  the  same 
radius  of  curvature,  at  the  point  of  junction,  because  we  leave  out 
of  account  the  second  differential  coefficient ;  but  we  can  follow 
Dr.  Sprague's  method  of  constructing  them. 

We  have  four  points,  y0,  y1}  y.2,  and  y3,  and  the  problem  is, 
to  interpolate  by  third  differences  between  the  points  y:  and  y2  in 
such  a  way  as  to  obtain  a  smooth  junction  when  the  series  is 
continued  in  each  direction,  by  interpolation  in  like  manner 
between  the  points  y0  and  y]}  and  between  the  points  y2  and  y3. 
To  solve  the  problem  we  arrange  that  the  two  curves  of  the  third 
order  which  meet  at  the  point  y1}  shall  have  the  same  first 
differential  coefficient  at  that  point ;  and  we  find  the  value  of 
that  differential  coefficient  by  means  of  a  curve  of  the  second 
order  passing  through  the  points  y0,  y1}  and  y.2  :  and  similarly  for 
the  point  y2. 
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The  required  equation  to  the  interpolation  curve  of  the  third 
order  between  the  points  yx  and  y-2  may  be  written, 

>j\+x  =  yi  +  ax  +  hx2  +  c-^ (1) 

whence  y.,=  y1  +  a  +  b  +  c 

a  +  L  +  c  =  y-2—y1  =  ±yl  =  Ay0  +  ±-y0       ...     (2) 

Differentiating  equation  (1), 

dyi+x 


dx 


=  a  +  2bx  +  3cx2 


whence  ^  =  a,  and  lh/'2  =  a  +  26  +  3c  .     .     .     .      (3) 

dx  ax 

The  curve  of  the  second  order  passing  through  the  points 
y0,  yi}  and  y2  may  be  written 

whence  ^  =  Ay0  +  \(2x-l)A2y0 

and  y^Ayo+iA2^; 

and  therefore  from  equation  (3) 

a=Ay0+iA2y0 (4) 

Similarly,  from  the  curve  of  the  second  order  passing  through 
the  points  yx,  y.2,  and  y3, 

=  Ay0  +  ^A^0  +  |A3y0 
and  from  equation  (3) 

a  +  26  +  3c  =  Ay0  +  ifA2//„+iA3yo (5) 

By  means  of  equations  (2),  (4),  and  (5)  we  find 
a  =  Ay0+h±2y0 

b  =  LA*y0-^yQ 

c  =  ±&3yu, 
and  after  reduction,  equation  (1)  becomes 

yi+x=yi  +  *±!/o+"  9—  A2yo—  — it-  A3*/o 
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By  differencing  this  last  equation  for  the  interval     ,  we  have 

the  scheme 

s         A.vn  ,   t+l    A2//0      t— 1    A-'.vn 


t- 

2         fs 

A2//0 

-C-8)^ 

3~^ 

8^i= 

"We  adapt  this  curve  to  the  present  purposes,  as  we  did  the 
curve  of  the  fifth  order.  As  before,  y  is  taken  as  the  finite 
integral  of  the  function  u  which  is  to  be  graduated,  and,  in  the 
former  notation,  the  above  scheme  of  subdivided  differences 
becomes 

_  w0      t-\-l    Aw0      t—1    A2w0 
Vt~l,  +  ^2        ¥  2        ¥~ 

£  A"'0  ft         QN^2"'0 


S*%=  3^° 


"When  t  =  5, 


w0      „  Av:0         AV , 

M5=  —  +*0  -„.,    —  2 


5  5-  53 

w0        Aw0      ,  A2wj0 

"■  =  T +  4P  "4^ 

^         Au:()_3A^ 
o  o-  o-! 

Mo  .  «Am-0     ,    A->'\, 

^  =  ^  +  7^  +  8^ 

Hence  we   derive  five  values  of  the  central  term  uS)  from 
which  to  pass  to  the  graduation  formula : 

125k9  =  25it'0  +  35Aic0  +  8A-u-0 
125M9=25io1  +  30Aw1  +  Aaw, 
125  !*9=25«j2  +  25A«-2— 3AV._, 
125!/y  =  25u-;i  +  20Aic3-4A2M<3 
125»9  =  25ic4+15Aif4-2Aair4 
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By  means  of  these  values  we  arrive  at  the  graduation  formula 

625  (m)  =  125u0+  1 14y,  4-  87<ya  +  53y3  +  21y4+0<y5 

_876_97._67s-27;( 

This  is  the  formula  of  Dr.  Karup,  his  (5a),  in  the  form  which 
he  gives  to  it  when  we  divide  by  625.  He  arrived  at  it  much  as 
we  have  done,  only  I  venture  to  think  that  Dr.  Sprague's  way  of 
constructing  the  osculatory  curve,  which  has  been  followed  above, 
is  a  little  simpler  and  more  direct  than  that  adopted  by  Dr.  Karup. 
Dr.  Karup  applies  the  formula,  as  written  above,  by  a 
method  of  summing  special  differences  which  he  constructs. 
I  have  not  tried  that  method,  and  therefore  cannot  express 
an  opinion  as  to  whether  it  is  preferable  to  the  ordinary 
summation  method  to  which  we  are  more  accustomed,  and 
which  is  very  convenient  and  simple.  When  thrown  into  the 
usual  summation  form,  the  formula  becomes 

C.     54(w)=625(w)=[5]3{5[3]+4[5]-2[5][3]}«0 
There  are  nineteen  terms  and  the  theoretical  error  is 
-7-8^-1 7-5  H(yL 
If  in   the   scheme  of  subdivided  differences  on  page  546  we 
take  t  =  3,  we  shall  have 

_w„        Am^o  _  A2u-0 
«3-  3  +-   32  3.-; 

w0  .  „A«?0      A2;/-,, 
iU=  w  +8- 


3    '       32  3;; 

iv0        Aifo  .  oA2ir0 


Whence 


27u5 = 9  w0  + 1 2  Att-o  +  2  A2«?0 
27«5=9w,   +9Aw,   -A2uh 
27u5  =  9w2   -f-6At<;2  -A2u-2 
From  these  three  values  we  obtain  the  formula 

810)  =27^0  +  217,4-970  +  073-274-75, 
which  may  be  written 

D.  34(m)=81(w)  =  [3]3{3[1]+3[3]-[3]2K. 
This  is  a  formula  of  eleven  terms  only,  and,  so  far  as  I  know, 
is  by  far  the  best  short  formula  which  has  yet  been  produced. 
For  its  length  it  has  good  graduating  power,  and  the  theoretical 
error  is  remarkably  small,  being  only  — 11}?  —  •7963m,]1.  It  is 
a  most  useful  auxiliary  formula  for  completing  the  ends  of  the 
tables,  as  will  be  seen  later  on. 
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If  we  duplicate  formula  D,  that  is_,  if  we  graduate  by  it 
twice,  we  have  interesting  results.  The  double  application  of 
the  formula  gives  us 

6561  (m)  =  1V83mo+15167, +  89172  +  27673-6974- 13875-7876- 1877 

+  47s  +  479  +  7,0 
•which  may  be  written 

(D)2.     38(w)  =  6561(?6)  =  [3]6{9[l]+18[3]+3[3]2 

-6[3]3+[3]>0 

This  formula  has  twenty-one  terms,  and  its  theoretical  error 
is  exceedingly  small  for  its  length,  being  only  — 2uJ^  —  l*5926i<,V; 
and  it  gives  a  fairly  good  graduation.  It  is  also  very 
easily  applied,  the  summations  being  all  in  three's,  and  it 
may  sometimes,  therefore,  be  very  useful ;  for  instance,  in  the 
case  of  Pension  Funds,  where  a  quick  and  simple  process, 
producing  a  fairly  smooth  curve,  is  all  that  is  required.  Also 
as  a  subsidiary  formula,  to  be  used  in  connection  with  others 
more  powerful,  it  may  be  of  great  assistance.  It  has  the 
peculiarity  that  it  can  be  split  in  two,  and  can  be  applied  either 
directly  by  one  process,  or  by  graduating  by  formula  D  twice. 
Probably  the  latter  course  is  the  easier. 

It  will  be  observed  that  the  sequence  of  the  terms  differs 
from  that  of  all  other  third  difference  formulas  so  far  published, 
and  gives  the  appearance  of  a  formula  true  to  fifth  differences.  In 
the  usual  third  difference  formulas  the  terms  nearest  the  centre 
are  positive  and  those  more  remote  are  all  negative,  while 
formula  (D)2  has  the  terms  at  the  centre  and  at  both  extremities 
positive,  with  negative  intermediate  terms.  Any  other  third 
difference  summation  formula,  if  duplicated,  would  present 
similar  features. 

We  may  now  very  briefly  deal  with  ordinary  grouped  curves, 
as  distinguished  from  osculatory  grouped  curves.  They  will 
give  graduation  formulas  corresponding  to  A,  B,  C,  and  D  above, 
though  not  quite  so  good ;  but  they  will  be  better  than  those 
derived  from  single  ordinary  curves  on  Woolhouse's  principle. 
If  this  part  of  the  enquiry  is  not  of  immediate  practical  use, 
it  may,  nevertheless,  possess  theoretical  interest. 

By  one  of  the  fundamental  principles  of  the  calculus  of  finite 
differences,  when  we  stop  at  fifth  differences,  and  use  the  symbol 
&  to  represent  differences  in  respect  of  the  interval  unity,  and  A 
in  respect  of  the  interval  t, 
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When   we  take   t  =  o,   u.,f  becomes   ul0,  and  by  constructing 
uu,  Uja,  Sec,  by  means  of  the  differences,  we  have 

u10="^    +8^°+llA^-ll^+19-8^ 
o  o-  53  o4  oD 

«u=?    +9^+17^-10^+13-8^ 
o  o-  o3  o4  o5 

,„„=  ^  +  10^+24^    -5*?    +  2-8^" 
o  o2  o3  54  o5 


«,3=  'l'  +  ll^+32A;',-"    +5^-11-2^ 

n  r>-  Fw  F\*  r\ 


Wo 

o5 


^=^+12^? +41^ +21^-25-2^ 
o  o-  53  o4  5° 

Multiplying  by  56,  or  15625,  we  have 
15625u10  =  3125R-0  +  5000Aif0+1375A2u-0-275A3u-0  +99A%0 
15625wu=3125w0+5625Aw0+2125A*u>o— 250A3w„  +69A4u0 
15625u1,  =  3125u-o  +  6250Aif0  +  3000A2if,J-125A3u-0  +  UA4;c0 
15625u13  =  3125ii-0  +  6875Aif0  +  4000A2u-0+125A3zc-o  — 56A%-0 
15625!<u  =  3125»-0  +  7500Air0  +  5125A2u'u+525A3u-0-126AV0 

Hence  we  get  live  equations  for  un,  of  which  we  take  the  mean 
for  the  graduated  value. 

15625!<14  =  3125w0  +  7500Aie0  +  5125A2zr0  +  525A3ii-0-126A4u-0 

15625^4  =  3125^ +  6875Au-1  +  4000A2*c1  +  125A3tfi   -56A4Im 

15625i<H  =  3125ir2+6250Au-2  +  3000A2u-2-125A3u-2   +  14A4u-2 

15625ttM=3125w3+5625A«;3+2125A2W3— 250A3w>3  +  69A4u-3 

15625i(14  =  3125R-4  +  5000Ar/-4+1375A2tf4-275A3u-4    +99A4u-4 

These  are  very  similar  equations  to  those  derived  by  means  of 
the  oscillatory  curves,  except  that,  to  clear  off  fractions,  we  have 
been  obliged  here  to  multiply  by  56  instead  of  by  only  54.  "When 
this  change  is  allowed  for,  it  will  be  found  that  all  the  coefficients 
are  identical  with  those  of  the  osculatory  curves,  except  the 
coefficients  of  A4tc.  It  is  only  in  the  fourth  difference  that  the 
osculatory  curves  depart  from  the  ordinary  ones. 
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"When  we  use  these  equations  to  fomi  a  graduation  formula, 
we  arrive  at  the  expression 

57(u)=78125(m) 

=  15625«0  + 138607,  +  109207a  +  7280y3  +  346574 

-Oys  - 1 1557s-  15607r- 13657,-  7707s) 
+07,0+1267,,  +  1827b  +1687l3  +997u 
which  may  be  written 

A1.     5"(»)=78125jO=[5]6{1085[l]-525[3]  +  99[5]}«0 

This  is  a  twenty-nine  term  formula,  true  to  fifth  differences, 
with  a  theoretical  error  of  +  47'6m,V.  It  is  derived  by  means  of 
ordinary  grouped  curves  in  the  same  way  that  formula  A  is 
derived  by  means  of  oscillatory  grouped  curves;  but  obviously  it 
is  not  so  good,  and  it  is  much  more  troublesome  to  apply, 
on  account  of  the  magnitude  of  the  coefficients  of  the  subsidiary 
summations.  It  has  been  worked  out,  not  with  any  expectation 
of  its  being  useful  in  practice,  but  because  of  the  instructive 
nature  of  the  process. 

When,  in  the  scheme  of  differences  for  ordinary  grouped 
curves,  we  take  t=S3  we  arrive  at  the  formula 

37(M)=2187(u)=729w0+56071+28072+073 

—  707,   +5675  — 07d 

+  87/-     +  77s 
which  may  be  written 

B1.     2187(m)=  [3]6{84[1]  -48[3]  +7[3]2}u„ 

This  formula  corresponds  to  formula  B  derived  from  oscillatory 
grouped  curves.  It  is  true  to  fifth  differences,  has  seventeen 
terms,  and  has  an  error  of   +2^rw071. 

To  construct  formulas  by  third  differences  from  ordinary 
grouped  curves,  we  have  merely,  from  the  scheme  for  fifth 
differences  given  on  page  551,  to  drop  the  differences  no  longer 
required.  The  process  is  therefore  easier  than  in  the  case  of 
oscillatory  curves,  where  the  scheme  has  to  be  entirely  recast. 

Taking  ordinary  grouped  curves,  with  third  differences,  and 
making  t  =  o,  we  have 

5»=625(a)  =  125!'0+1087l  +  847.,  +  5673  +  2774  +  075 

—67s—  87/-  —  778 — 479 . 
which  may  be  written 

C1.     62o{u)  =  [o]i{lS'_r-VS~}v0. 
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This  is  a  formula  of  nineteen  terms,  which  corresponds  to 
Dr.  Karup's,  formula  C  of  this  paper,  formed  in  the  same  way,  hut 
from  osculatory  grouped  curves.     The  error  is  —  9*21^ — 22^m^1. 

Woolhouse's  formula  is  made  in  a  way  similar  to  this  one, 
but  by  only  a  single  ordinary  curve.  It  may  be  written 
125(w)  =  [5]3{10[1]  —  3 [3]  }un.  It  thus  appears  that  by  grouping 
the  curves  we  merely  add  one  more  summation  to  those  of 
Woolhouse,  and  apply  the  necessary  additional  correction  for  the 
second  difference. 

When  with  ordinary  grouped  curves  we  take  t  =  3,  we  have 

35(m)  =  243(m)=  81^  +  607! +  3070  +  073-57,-47.5 
which  may  be  written 

D1.     243(«)=[3]4{15[l]-4[3]}«0. 
Here  we  have   a  formula  of  eleven  terms,  corresponding  to 
formula  D  which  was  formed  in  the  same  way,  but  from  osculatory 
grouped  curves.     The  subsidiary  summations  are  curiously  similar 
to  those  of  Woolhouse.     The  error  is  —  l^u^—pf-u^1. 

For  convenience  of  reference  it  will  be  useful  to  recapitulate 
all  the  formulas  which  have  been  deduced. 

Recapitulation    of   Formulas. 
A.        Osculatory  Grouped  Curves  in  Five's.     Page  543. 
Fifth  Difference.     29  terms. 
Theoretical  Error  +37»,V. 

55(«)  =8125(u)  =  [5]5{  [1]  +  10[3]  -5 [5]  -2  [5]  [3]  +  [5]2}w„* 

(»)=-2»o  + -186887! +  -1452872  + -0876873  + -034887, 

-  -0195276-  -0227277-  -014727s-  -0051279 

+  -002567„  +  -002887,2  +  -001607,3+  -000327u 


A1.      Ordinary  Grouped  Curves  in  Five's.     Page  553. 
Fifth  Difference.     29  terms. 
Theoretical  Error  +47'6^. 

5<-(h)  =  78125(«)  =  [5]6{1085[l]-525[3]+99[5]}»0 

<«)='2«o  +  -1774087!  +  -13977672  +  -09318473  +  -0443527, 

-  -01478476-  -01996877-  -0174727s-  -00985679 

+  -0016128711  +  -00232967,0+  -00215047i3  +  -00126727,4 


See  the  shorter  form,  Postscript,  p.  559. 
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B.        Oscillatory  Grouped  Curves  in  Three's.     Page  544. 
Fifth  Difference.      17  terms. 
Theoretical  Error  +  l|-^uj1. 

37(«)=2187(«)  =  [3]5{81[l]+3[3]-21[3]2+4[3]3}tm 

(u)  =±u()  +  -26987,  +  -1 1437o-  -038974-  -01  -7-,. 

+ -0050ft  +  '001878 


B1.      Ordinary  Grouped  Curves  in  Three's.      Page  553. 
Fifth  Difference.      17  terms. 
Theoretical  Error  +2^-«JI. 

37(tt)=2187(tt)  =  [3]s{84[l]-48[3]+7[3]3}tto 

(!0  =  i»0  +  -256l71  +  -12S072--032074--025675 

+  -00377:+-00327, 


C.         Osculatory  Grouped  Curves  in  Five's.     Page  547. 
Third  Difference.     19  terms. 
Theoretical  Error  —  7*8ttf — 17'S!^1. 

54(w)=625(«)  =  [5]3{5[3]+4[5]-2[5][3]K* 

(tO=-2H0  +  -18247l  +  -13927o  + -084873+ -033674 

-  -012876-  -01447,—  -00967s-  -0032-/, 


?.       Ordinary  Grouped  Curves  in  Five's.     Page  553. 
Third  Difference.      19  terms. 
Theoretical  Error  -9~2hJv-22£k.vi. 

54(it)=625(tt)=[5]4{13[l]  -4[3]  .  ?/,, 

(it)  =  -2«0  +  -17287,  +  ■  1  34472  +  -089673  +  -04327, 

-  -00967,-  -01287/—  -01 127,-  -006479 


D.       Osculatory  Grouped  Curves  in  Three's.     Page  547.* 
Third  Difference.     11  terms. 
Theoretical  Error  _MIV— gi^T1. 

34(tt)=81(tt)=[3]3{3[l]+3[3]-[3]2}«6 

O)  =  i«0+-25937l  + -111170- -024  774- -0123-/; 


*  See  the  shorter  form,  Postscript,  p.  559. 
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D1.      Ordinary  Grouped  Curves  in  Three's.     Page  554. 
Third  Difference.     11  terms. 
Theoretical  Error  -l±u^-^fu^. 

35(u)=243(«)=[3]-'{15[l]-4[3]}u0 
(u)  =  ±u0  +  -24697l  +  -1:2357.,- -020674- -016575 


(D)2.     Formula  D  duplicated.     21  terms.     Page  548. 
Theoretical  Error  —2u^—l^uJl. 

39(w)=6561(u)=[3]6{9[l]+18[3]+3[3]2-6[3]3+[3]^}Wo 
00  = -2718mo+ -23117l  + -13587o  + -042173 

-•010574--021075--011976--00277/- 
+  -000678  +  -000679  +  '00027l0 


It  is  not  proposed  on  the  present  occasion  to  make  any 
detailed  enquiry  into  the  effects  of  graduating  by  the  various 
formulas  submitted.  That  must  be  left  to  the  future,  or,  better 
still,  perhaps  some  other  worker,  who  is  not  averse  to  taking 
trouble,  will  enter  on  the  task.  If  so,  I  shall  be  very  pleased  to 
render  all  the  assistance  in  my  power.  It  may  be  well,  however, 
to  indicate  what  may  be  expected  from  those  of  the  formulas 
which  seem  to  be  the  most  promising. 

Three  diagrams  are  appended.  They  are  on  the  plan  proposed 
first,  I  believe,  by  Dr.  Karup,  and  used  with  great  effect  by 
Mr.  Lidstone  in  his  paper  on  page  348  of  the  present  volume  of 
the  Journal,  where  he  also  discusses  the  principles  on  which  the 
curves  should  be  interpreted.  Each  diagram,  to  save  space,  is  in 
two  parts,  the  left  and  the  right,  which  are  distinct,  and  show 
separate  curves ;  and,  as  the  curves  are  symmetrical  on  the  two 
sides  of  the  ordinate  axis,  only  half  of  each  is  given. 

Diagram  I  gives  the  graphs  of  formulas  A  and  A1,  and  it  will 
be  observed  that  formula  A  especially  has  a  curve  of  graceful 
sweep,  and  we  may  therefore  surmise  that  it  will  give  a  smooth 
graduation.  It  is  derived  by  means  of  osculatory  grouped  curves, 
and  possesses  the  advantage  of  being  free  from  the  fourth 
difference  error,  so  that  it  will  reproduce  without  alteration  a 
mortality   table  already  perfectly   smooth.       It   affects   only  the 
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deviations  from  the  true  curve,  and  therefore,  although  it  involves 
29  terms,  there  can  be  no  valid  objection  in  theory  to  its  use. 
The  only  objection  is  the  practical  one  that  14  terms  at  each  end 
of  the  table  are  left  ungraduated,  but  that  difficulty,  as  will 
be  seen  immediately,  can  be  overcome  by  means  of  formula  D. 
Moreover,  formula  A  has  very  convenient  coefficients  for  the 
subsidiary  summations,  so  that  it  is  easy  to  use.  It  may  therefore 
become  a  strong  competitor  for  actuarial  favour. 

The  curve  of  formula  A1,  derived  by  means  of  ordinary 
grouped  curves,  is  very  similar  to  that  of  A,  but,  where  it  differs, 
it  is  inferior.  We  should  get  a  smooth  graduation,  but  not  quite 
so  good  as  that  by  A.  There  is,  however,  the  serious  drawback 
that  the  coefficients  of  the  subsidiary  summations  are  intractable. 
No  doubt  on  the  arithmometer  that  does  not  much  matter,  but 
in  this,  as  well  as  in  other  respects,  formula  A  being  decidedly 
better,  we  can  scarcely  expect  A1  to  come  into  use.  I  have  not 
troubled  to  test  it  in  actual  graduation. 

Formulas  B  and  B1  are  interesting  as  being  short,  and  at  the 
same  time  free  from  fourth  difference  error.  But  their  shortness, 
17  terms,  is  against  them,  because  in  so  restricted  a  space 
the  error  cannot  be  eliminated  except  at  the  expense  of  angularity 
in  their  curves.  This  is  so  manifest  that  it  has  not  been  thought 
worth  while  to  prepare  a  diagram  for  them.  Formula  B  has  been 
tested  in  a  graduation,  and  has  not  come  through  the  ordeal 
successfully.  Both  these  formulas  may  therefore  be  dismissed  as 
mere  scientific  curiosities. 

In  Diagram  2  are  the  graphs  of  formulas  C  and  C1.  They 
both  have  good  curves,  but  on  the  whole  that  of  C  is  the  better. 
It  will  be  remembered  that  this,  before  it  reaches  its  finished 
state,  is  the  formula  of  Dr.  Karup,  but,  so  far,  it  has  attracted 
very  scant  attention.  Probably  the  explanation  is  that  the  way 
in  which  he  applies  it  is  unfamiliar;  but  here  it  has  been  given  a 
form  which  renders  it  extremely  easy  to  use ;  and  a  graduation 
by  it  could  be  effected  as  rapidly  and  simply  as  by  any  other 
formula  that  has  been  shown  to  be  efficient.  Mr.  Spencer  has 
done  good  service  in  comparing  graduations  by  it  with  certain 
others,  and  I  do  not  pursue  the  subject  further  here.  More 
exhaustive  investigation  is,  however,  desirable. 

Diagram  3  gives  the  graphs  of  formulas  D,  D1,  and  (D)2. 

The  curve  of  D1  has  a  better  appearance  than  that  of  D,  but  yet 

formula  D  is  probably  to  be  preferred,  principally  because  the 

arithmetical  work  in  applying  it  is  as  simple  and  short  as  could 

vol.  xli.  2  R 
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be  desired.  Formula  (D) 2  has  a  good  curve,  and  gives  a  smooth 
graduation.  It  can  be  used  very  conveniently  by  applying 
formula  D  twice,  and  that  is  what  I  have  done. 

The  Government  Female  Annuitants  (1883)  Ultimate  Table  is  a 
very  good  exercise  ground  for  graduation  methods,  and  partly  for 
that  reason,  but  also  so  that  my  results  may  be  compared  with 
those  of  Mr.  Spencer,  I  have  adopted  it.  I  follow  Dr.  Sprague 
and  Mr.  Spencer,  but  not  without  protest,  in  graduating  the  table 
as  far  as  age  20,  and  I  have  likewise  assumed  the  average  value 
•01587  for  the  ungraduated  q  for  ages  20  to  26  inclusive.  But 
this  portion  of  the  table  has  no  meaning  whatever,  as  will 
be  admitted  when  we  remember  that  a  difference  of  a  single 
unit  in  the  recorded  deaths  would  alter  by  25  per-cent  the  rate 
of  mortality  at  these  young  ages.  I  do  not  think  the  original 
facts  admit  of  legitimate  use  in  adjustment  beyond  age  30  at  the 
farthest.  At  the  other  end  of  the  table  I  have  taken  the  rate  of 
mortality  as  -Q6QQ7  at  age  100,  and  as  unity  at  age  101,  but  I 
have  not  followed  Mr.  Spencer  in  making  preliminary  changes  at 
ages  94  to  98.  Therefore,  quite  apart  from  the  merits  of  the 
formulas  themselves,  Mr.  Spencer's  graduations  should  be 
smoother  than  mine  from,  say,  85  onwards. 

Table  1  gives  the  graduation  by  formula  A.  AVe  have  qx, 
with  its  third  differences ;  and  we  have  the  expected  deaths,  and 
the  deviation  and  the  accumulated  deviation.  The  method  of 
completing  the  ends  of  the  table  must  be  explained.  At  the 
beginning,  formula  A  itself  carries  the  work  to  age  34.  Using  the 
graduated  values  from  that  age,  and  the  ungraduated  values  at 
the  younger  ages,  formula  D  is  then  applied,  which  completes  the 
table  to  age  25.  Then,  using  the  ungraduated  values  of  qx  at 
ages  20  to  24  and  the  graduated  values  at  ages  25  to  27,  and 
starting  with  100,000  as  a  radix,  we  form  lx  for  the  section  from 
20  to  28.  This  gives  us  four  graduated  values  of  lx  for  ages  25 
to  28,  from  which  we  get  three  graduated  differences,  and  we 
form   a  fourth  with   the   aid   of   l2o,  by  means   of   the   formula 

Aiu0  =  ^  (us— u0—  8Au0  —  28A2w0  —  56A3«0)-       By    these    four 

differences  we  interpolate  the  intervening  values  of  lX}  and  hence 
obtain  qx.  It  has  been  found  convenient  to  repeat  this  process, 
and,  as  the  final  result,  we  have  the  values  of  qx  given  in  Table  1. 
Similarly,  at  the  other  end  of  table,  formula  A  graduates  as 
far  as  age  87.  By  formula  D  we  go  on  to  age  96  ;  and,  taking 
<7101  =  1,  and  using  the  graduated  values  of  q  for  ages  93  to  96, 
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we   form  a  fourth   difference  as  above,  and   complete   the   table. 
By  this  process  repeated,  the  rates  in  Table  1  were  obtained. 

The  graduation  in  Table  1  is  free  from  fourth  difference  error, 
and  it  will  be  seen  that  in  smoothness  it  is  about  the  same  as 
that  by  Mr.  Spencer's  21 -term  formula.  The  expected  deaths 
and  the  deviations  show  that  the  original  facts  have  been  adhered 
to  closely,  and  that  in  this  respect  the  method  of  adding  the 
ends  to  the  table  is  satisfactory. 

Table  2  gives  the  graduation  of  Table  1,  with  a  graduation  by 
formula  D  superimposed.  I  venture  to  submit  that  the  results 
are  very  good  indeed,  and  that  the  graduation  is  smoother  than 
any  that  has  yet  been  produced.  The  use  of  formula  D  introduces 
a  fourth  difference  error,  but  only  to  the  extent  of  once  the  fourth 
differential  coefficient,  which  is  quite  inappreciable.  The  deviation 
of  the  expected  deaths  from  the  actual  is  very  small,  the  accumulated 
deviation  amounting  to  only  2-8  deaths  out  of  a  total  of  12,731; 
and  at  no  point  is  the  accumulated  deviation  of  any  magnitude. 

Table  3  gives  the  graduation  by  formula  D,  and  Table  4  that 
by  (D)2,  or,  what  is  the  same  thing,  that  produced  by  a  double 
application  of  formula  D. 

The  third  differences  of  qx  in  Table  3  are  not  small,  but  when 
set  out  in  a  curve  they  run  more  or  less  regularly,  and  not  with 
very  marked  angles,  except  in  one  or  two  places.  The  graduation 
therefore  is  fairly  smooth,  but  the  formula  is  too  short  to  remove  the 
longer  waves  which  are  presented  by  the  unadjusted  data.  For 
many  ordinary  purposes  a  single  graduation  by  formula  D  might 
be  sufficient,  and  only  a  minimum  amount  of  labour  is  involved. 
In  Table  4  we  have  a  better  graduation,  in  fact  one  as  good 
as  need,  be  desired  for  ordinary  purposes.  Although  the  formula 
is  applied  twice,  there  is  but  little  work.  All  the  summations 
are  in  threes,  and  can  be  performed  without  mental  effort,  and 
with  small  risk  of  mistake  ;  and  3  is  the  only  coefficient  of  the 
subsidiarv  summations. 


POSTSCRIPT. 
Since  the  foregoing  paper  was  set  up  in  type,  the  following 
abbreviations  of  the  three  principal  formulas  have  been  arrived  at, 
which  render  these  formulas  easy  of  application.  It  has  been 
pointed  out  to  me  that  as  regards  formulas  A  and  C,  Dr.  Karup 
gives  these  abbreviations  in  much  the  same  form  but  in  less 
familiar  notation. 

Formula  A.     55(u)  =  [5]5{2w0  +  3[3]w0-672  +  74} 
Formula  C.     54(«)  =  [5]3{3[3>0-273} 
Formula  D.     S*\u)  =  [3]3{3m0  +  7i-72) 

2  r  2 
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Table  1. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 

Graduated  by  Formula  A. 


Age 

?* 

A.sqx  x  105 

Expected 

Deaths 

Deviation 

Accumulated 
Deviation 

Age 

20 

•01440 

+   19 

•2 

+      -2 

-4-        -2 

20 

1 

•01585 

+    19 

•3 

+      -3 

+      -5 

1 

2 

•01649 

+   24 

•4 

+      -4 

+      -9 

2 

3 

•01651 

+   20 

•5 

+      -5 

+    1-4 

3 

4 

•01610 

+   26 

•6 

+     -6 

+    2-0 

4 

25 

•01550 

-   48 

•8 

-   12 

+      -8 

25 

6 

•01491 

-   45 

1-0 

-   10 

—     "2 

0 

7 

•01459 

+      4 

1-2 

+      -2 

7 

8 

•01406 

+   76 

1-4 

+      -4 

+     -4 

8 

9 

•01287 

+   84 

17 

-    13 

-     -9 

9 

30 

•01106 

+   18 

1-8 

-      -2 

-   11 

30 

1 

•00939 

-   59 

1-8 

+    1-8 

+     -7 

1 

2 

•00870 

—  75 

19 

-      -1 

+     -6 

2 

3 

•00917 

-  25 

23 

—     '7 

-     -1 

3 

4 

•01021 

+    14 

2-9 

-     -1 

-      -2 

4 

35 

•01107 

+   26 

35 

-   15 

-   1-7 

35 

6 

•01150 

+    12 

4-1 

-     -9 

-  2-6 

6 

7 

•01164 

-     4 

4-8 

+   1-8 

-     -8 

7 

8 

•01175 

-     6 

5-6 

-      -4 

-    12 

8 

9 

•01195 

-   10 

6-8 

+   4-8 

+   3-6 

9 

40 

•01220 

-     9 

8-0 

-   5-0 

-   1-4 

40 

1 

•01244 

-     8 

91 

+      -1 

-   1-3 

1 

2 

•01257 

+    12 

10-5 

-   1-5 

-   2-8 

2 

3 

•01250 

+   17 

11-8 

+    2-8 

3 

4 

•01215 

+   26 

133 

+    13 

+    1-3 

4 

45 

•01164 

+      8 

146 

-   2-4 

-    11 

45 

6 

•01114 

+    10 

15-8 

-   52 

-   6-3 

6 

7 

•01091 

-      1 

172 

+    4-2 

-   21 

7 

8 

•01103 

-   20 

19-4 

+   5-4 

+    3-3 

8 

9 

•01160 

-  24 

227 

-   3-3 

9 

50 

•01261 

-     6 

27-2 

+   5-2 

+    5-2 

50 

1 

•01386 

-     9 

331 

-   3-9 

+    13 

1 

2 

•01511 

—     7 

40-3 

-  2-7 

-    1-4 

2 

3 

•01630 

+     6 

47-4 

-   36 

-   50 

3 

4 

•01734 

+   16 

57-7 

-   13 

-   6-3 

4 

55 

•01816 

+      2 

66-9 

+   9-9 

+    3-6 

55 

6 

•01882 

+     4 

77-2 

-   5-8 

-   2-2 

6 

7 

•01948 

+   17 

87*1 

+    1-1 

-   11 

7 

8 

•02016 

+   11 

98-5 

+   8-5 

+   7'4 

8 

9 

•02090 

+     1 

110-4 

-12-6 

-   5-2 

9 

60 

•02187 

+     4 

123-4 

-14-6 

-19-8 

60 

1 

•02318 

-     2 

1400 

+  24-0 

+   4-2 

1 

2 

•02484 

-   17 

159-5 

+   2-5 

+   67 

2 

3 

•02689 

-  17 

181-8 

-     -2 

+   6-5 

3 

4 

•02931 

-     3 

212-4 

+    3-4 

+   9-9 

4 

65 

•03193 

+    12 

2426 

-15-4 

-  55 

65 

6 

•03458 

+   22 

271-9 

+  17-9 

+  12-4 

6 

7 

•03723 

4-   25 

300-1 

-16-9 

-   4-5 

7 

8 

•04000 

f   25 

327-9 

-251 

-29-6 

8 

9 

•01-311 

+     7 

358-1 

+  15-1 

-14-5 

9 

70 

04681 

-   14 

391-9 

-   41 

-18-6 

70 

1 

•05135 

-   21 

425-8 

+  24-8 

+   6-2 

1 

2 

•05680 

-  23 

463-3 

+  31-3 

+  37-5 

2 

3 

•06302 

-     7 

498-2 

-19-8 

+  177 

3 

4 

•06980 

_      2 

529-6 

-   2-4 

+  15-3 

4 
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Table  1 — continued. 


Age 

Sx 

A3jx  x  105 

Expected 

Deaths 

Deviation 

Arcumulated 
Deviation 

Age 

75 

•07691 

+    1  1 

554-8 

-372 

-21-9 

75 

6 

08428 

+    14 

5658 

-    12 

-231 

6 

7 

•09189 

+   38 

570-2 

+  22-2 

-      -9 

7 

8 

09988 

+    14 

569-7 

+   4-7 

+    3-8 

8 

9 

10839 

+    26 

563-2 

+    1-2 

+    50 

9 

80 

11780 

—     5 

519-4 

+      -4 

+   5-4 

80 

1 

12825 

-  43 

5312 

-26-8 

-21-4 

1 

2 

•14000 

-   38 

500-6 

+  21-6 

+      -2 

2 

3 

15300 

+    33 

469-7 

-11-3 

-11-1 

3 

4 

16682 

+    89 

4296 

+  30-6 

+  19-5 

4 

85 

18108 

+    37 

3SS-fi 

-15-4 

+    4-1 

85 

6 

19611 

-103 

3346 

-   7-4 

-    3-3 

6 

7 

21280 

-210 

283-4 

-156 

-18-9 

7 

8 

23152 

-173 

2357 

+  25-7 

+    6-8 

8 

9 

25124 

-   34 

198-0 

-10-0 

-    32 

9 

90 

26986 

+  167 

153-6 

-   6-4 

-   96 

90 

1 

28565 

+  417 

111-7 

-   3-3 

-12-9 

1 

2 

29827 

->  676 

79-0 

+    7-0 

-    59 

2 

3 

30939 

.    MC, 

58-5 

-   4-5 

-104 

3 

4 

32318 

-r613 

391 

+      -1 

-  103 

4 

95 

34640 

+  420 

270 

-   4-0 

-143 

95 

6 

38710 

+  229 

182 

+    6-2 

-    8-1 

6 

7 

45141 

+    36 

153 

-   2  7 

-10-8 

7 

8 

54353 

- 157 

8-7 

-       3 

-HI 

8 

9 

66575 

4-7 

+     -7 

-10-4 

9 

100 

81813 

2-4 

+    24 

-   8-0 

100 

1        1 

<  ii  ii  ii  i. ) 

3-0 

+    1-0 

-   70 

1 

Table  2. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 

Graduated  by  Formula  A,  <uvl  then  Ly  D. 


Age 

<lx 

A3qx  x  10' 

Expected 

Deaths 

Deviation 

Accumulated 

Deviation 

Age 

20 

01440 

+    19 

•2 

+      -2 

+      -2 

20 

1 

01585 

+    19 

•3 

+      -3 

+      -5 

1 

2 

01649 

+   24 

•4 

+      -4 

+      -9 

2 

3 

01651 

+    20 

"5 

+      -5 

+    1-4 

3 

4 

01610 

+    26 

•6 

+      -6 

+   2-0 

4 

25 

01550 

-   48 

•8 

-    1-2 

+      -8 

25 

6 

01491 

-    45 

1-0 

-   1-0 

-      -2 

6 

7 

01459 

+      5 

1-2 

+      -2 

7 

8 

01406 

+   74 

1-4 

+      -4 

+      -4 

8 

9 

01287 

+    83 

1-7 

-    13 

-      -9 

9 

30 

01107 

+    16 

1-8 

—       2 

-    l-l 

30 

1 

00940 

-   57 

1-8 

+    1-8 

+      -7 

1 

2 

00869 

-   68 

1-9 

-      -1 

+     -6 

2 

3 

00910 

-   23 

2-3 

—      7 

-      1 

3 

4 

01006 

+    11 

28 

—      "2 

-       3 

4 

35 

01089 

+    20 

3-5 

-    1-5 

-    1-8 

35 

6 

01136 

+     9 

4-1 

-     -9 

-   27 

6 

7 

01158 

0 

4-8 

+   1.8 

-      -9 

7 

8 

01175 

-     8 

5-6 

-      -4 

-    1-3 

8 

9 

01196 

-     7 

68 

+    4-8 

+   35 

9 

40 

01221 

-   10 

8-0 

-    5-0 

-    1-5 

40 

1 

01242 

-     1 

91 

+      -1 

-    1-4 

1 

2 

01252 

+     9 

10-4 

-    1-fi 

-    3-0 

2 

3 

01241 

+   16 

11-7 

+    2-7 

-       3 

3 

4 

01208 

+    18 

133 

+    1-3 

+    1-0 

4 

562  Notes  on  Summation  Formulas  of  Graduation, 

Table  2 — continued. 


[Oct. 


Age 

2x 

A3qx  x  105 

Expected 
Deaths 

Deviation 

Accumulated 

Deviation 

Age 

45 

01162 

+  18 

145 

-  2-5 

-  1-5 

45 

6 

01119 

+   5 

15-8 

-  5-2 

-  67 

6 

7 

01097 

-  4 

173 

+  4-3 

-  2-4 

7 

8 

01112 

-  11 

196 

+  56 

+  3-2 

8 

9 

01169 

-  16 

22-9 

-  31 

+   -1 

9 

50 

01264 

-  14 

273 

+  53 

+  5-4 

50 

1 

01382 

-  9 

330 

-  40 

+  14 

1 

2 

01507 

-  1 

40-2 

-  2-8 

-  1-4 

2 

3 

01625 

+   3 

47-3 

-  37 

-  51 

3 

4 

01727 

+  7 

57'5 

-  1-5 

-  6-6 

4 

55 

01812 

+  10 

667 

+  9-7 

+  3-1 

55 

6 

01883 

+   8 

773 

-  5-7 

-  2-6 

6 

7 

01947 

+  10 

87-1 

+  1-1 

-  1-5 

7 

8 

02014 

+  11 

98-4 

+  8-4 

+  6-9 

8 

9 

02092 

+  5 

110  5 

-12-5 

-  5-6 

9 

60 

02191 

0 

1237 

-14-3 

-199 

60 

1 

02322 

-  7 

1402 

+  24-2 

+  4-3 

1 

2 

02490 

-  10 

1599 

+  2-9 

+  7-2 

2 

3 

02695 

-  13 

182-2 

+   -2 

+  7-4 

3 

-1 

02930 

_   9 

2123 

+  33 

+  10-7 

4 

65 

03185 

+  11 

2420 

-16-0 

-  5-3 

65 

6 

03447 

+  29 

271-0 

+  17-0 

+  11-7 

6 

7 

03714 

+  25 

299-4 

-17-6 

-  5-9 

7 

8 

03997 

+  18 

327-6 

-254 

-31-3 

8 

9 

04315 

4-   5 

358-4 

+  15-4 

-15-9 

9 

70 

04693 

-  8 

392-9 

-  31 

-19-0 

70 

1 

05149 

-  18 

4270 

+  26-0 

+  7-0 

1 

2 

05688 

-  19 

463-9 

+  31-9 

+  38-9 

2 

3 

06302 

-  11 

498-2 

-19-8 

+  19-1 

3 

4 

06973 

+  1 

529  1 

-  2-9 

+  16-2 

4 

75 

07682 

+  10 

554-2 

-37-8 

-21-6 

75 

6 

08418 

+  20 

565-1 

-  1-9 

-23-5 

6 

7 

09182 

+  19 

569-7 

+  21-7 

-  1-8 

7 

8 

09984 

+  18 

560-5 

+  4-5 

+  2-7 

8 

9 

10844 

+  20 

563-5 

+  15 

+  4-2 

9 

80 

11781 

+  26 

5495 

+   -5 

+  4-7 

80 

1 

12813 

+  9 

5307 

-273 

-22-6 

1 

2 

13960 

-  24 

499-2 

+  20-2 

-  2-4 

2 

3 

1 5248 

-  55 

468-1 

-12-9 

-15-3 

3 

4 

16r.86 

-  11 

429-7 

+  30-7 

+  15-4 

4 

85 

18250 

+  18 

391-6 

-12-4 

+  3-0 

85 

6 

19885 

-  12 

339-2 

-  2-8 

_   -2 

6 

7 

21580 

-111 

287-4 

-11-6 

-11-4 

7 

8 

23353 

-170 

2377 

+  27-7 

+  163 

8 

9 

25192 

-102 

198-5 

-  9-5 

+  6-8 

9 

90 

26986 

+  167 

153-5 

-  6-5 

+   -3 

90 

1 

28565 

+  417 

111-6 

-  3-4 

-  3-1 

1 

2 

29827 

+  676 

790 

+  7-0 

+  3-9 

2 

3 

30939 

+  805 

58-6 

-  4-4 

—   "5 

3 

4 

32318 

+  613 

39-1 

+   -1 

-   4 

4 

95 

34640 

+  420 

26-9 

-  41 

-  4-5 

95 

6 

38710 

+  229 

18-2 

+  6-2 

+  1-7 

6 

7 

45141 

+  36 

15-3 

-  27 

-  1-0 

7 

8 

54353 

-157 

8-7 

-  -3 

-  1-3 

8 

9 

66575 

4-7 

+  -7 

-   -6 

9 

100 

81843 

2-4 

+  2-4 

+  1-8 

100 

1   1 

00000 

3.0 

+  1-0 

+  2-8 

1 
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Table  3. 

Government  Female  Annuitants  (1883)  Ultimate  Table. 

Graduated  by  Fori  mi  la  I). 


Age 
20 

1x 

A:!2i 

xlO5 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

•01314 

+ 

46 

•2 

+      -2 

+      -2 

20 

1 

•01587 

+ 

40 

•3 

+      -3 

+      "5 

1 

2 

01701 

+ 

43 

•4 

+      "4 

+     -9 

2 

3 

•01702 

+ 

49 

■5 

+      -5 

+    1-4 

3 

4 

•01630 

+ 

47 

•6 

+      -6 

+    2-0 

4 

25 

01528 

— 

20 

•8 

-    12 

+      -8 

25 

6 

•01445 

— 

154 

10 

-    1-0 

—      "2 

6 

7 

•01428 

— 

76 

1-2 

+      -2 

7 

8 

•01457 

+ 

169 

1-4 

+      -4 

+      '4 

8 

9 

•01378 

+ 

241 

1-8 

-    1-2 

-     -8 

9 

30 

01115 

+ 

26 

1-8 

-       2 

-   1-0 

30 

1 

•00837 

— 

200 

1-6 

+    1-6 

+      -6 

1 

2 

•00785 

— 

215 

1-8 

-       2 

+      -4 

2 

3 

•00985 

— 

22 

24 

-     -6 

-     -2 

3 

4 

01237 

+ 

104 

35 

+      -5 

+      -3 

4 

35 

■01326 

+ 

192 

4-2 

-     -8 

—     "5 

35 

6 

•01230 

+ 

57 

4-4 

-     -6 

-   11 

6 

7 

•01053 

— 

83 

4-4 

+    1-4 

+       3 

7 

8 

•00987 

— 

191 

4-7 

-    1-3 

-   1-0 

8 

9 

•01089 

— 

30 

62 

+    4-2 

+    3-2 

9 

40 

•01276 

+ 

98 

83 

-   47 

-   15 

40 

1 

01357 

+ 

122 

99 

+      -9 

-      6 

1 

2 

01302 

- 

57 

10-8 

-    1-2 

-    1-8 

2 

3 

•01209 

— 

88 

11-4 

+    2-4 

+      -6 

3 

4 

•01200 

— 

7 

13-2 

+    1-2 

+    1-8 

4 

45 

01218 

+ 

116 

152 

-    1-8 

45 

6 

•01175 

+ 

79 

166 

-    4-4 

-    4-4 

6 

7 

•01064 

— 

19 

168 

+    3-8 

-      -6 

7 

8 

•"11001 

— 

78 

17-6 

+    3-6 

+    3-0 

8 

9 

•U1065 

— 

71 

209 

-   51 

-    21 

9 

50 

01237 

— 

27 

267 

+    4-7 

+   2-6 

50 

1 

•01439 

+ 

16 

343 

-   2-7 

-       1 

1 

2 

01600 

+ 

47 

42-7 

-      3 

-     -4 

2 

3 

01693 

+ 

31 

492 

-    1-8 

-   22 

3 

4 

•01734 

+ 

13 

57-7 

-    13 

-   3-5 

4 

55 

•01770 

— 

19 

652 

+    8-2 

+    4-7 

55 

6 

•01832 

— 

42 

75-2 

-   7-8 

-    31 

6 

7 

01933 

— 

19 

86-5 

+      -5 

-    2-6 

7 

8 

•02054 

+ 

42 

100-3 

+  103 

+    7-7 

8 

9 

•02153 

+ 

76 

1137 

-   93 

-   1-6 

9 

60 

02211 

+ 

20 

124-8 

-132 

-14-8 

60 

1 

•02270 

- 

45 

1371 

+  21-1 

+   6-3 

1 

2 

•02406 

— 

46 

154-5 

-   25 

+    3-8 

2 

3 

•02639 

+ 

3 

178-4 

-  36 

+      -2 

3 

4 

•02924 

— 

5 

211-9 

+   2-9 

+    31 

4 

65 

•03215 

— 

33 

2443 

-13-7 

-  10-6 

65 

6 

•03515 

— 

14 

2764 

+  22-4 

+  11-8 

6 

7 

•03819 

+ 

57 

307-8 

-   9-2 

+    2-6 

7 

8 

•04094 

+ 

123 

335-6 

-17-4 

-14-8 

8 

9 

•04326 

+ 

75 

359-4 

+  16-4 

+   1-6 

9 

70 

•04572 

— 

28 

382-8 

-13-2 

-11-6 

70 

1 

04955 

— 

147 

4109 

+    99 

-   17 

1 

2 

•05550 

— 

136 

452-7 

+  20-7 

+  190 

2 

3 

•06329 

— 

15 

500-3 

-17-7 

+    1-3 

3 

4 

•07145 

+ 

136 

5422 

+  102 

+  11-5 

4 
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Table  3 — continued. 


Age 

lx 

A:!g2  x  105 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

75 

•07862 

+    127 

567-2 

-24-8 

-13-3 

75 

6 

•08465 

+     49 

568-3 

+    1-3 

-120 

6 

7 

•09090 

-    121 

5640 

+  16-0 

+    4-0 

7 

8 

•09864 

-      88 

5fi2-6 

-   2-4 

+    16 

8 

9 

•10836 

-     26 

563-0 

+    1-0 

+    2-6 

9 

80 

•11885 

+   215 

554-3 

+    53 

+   7-9 

80 

1 

12923 

+    104 

5353 

-22-7 

-14-8 

1 

2 

•13924 

-     59 

4979 

+  18-9 

+    4-1 

2 

3 

•15103 

-   313 

4637 

-173 

-13-2 

3 

4 

•16564 

+     93 

426-5 

+  27-5 

+  14-3 

4 

85 

•18248 

+   194 

3916 

-12-4 

+    1-9 

85 

6 

•19842 

+     98 

338-5 

-    35 

-    1-6 

6 

7 

•21439 

-   567 

285-6 

-134 

-15-0 

7 

8 

•23233 

-       7 

2365 

+  265 

+  11-5 

8 

9 

•25322 

+      23 

199-5 

-   8-5 

+    3-0 

9 

90 

•27139 

-    302 

154-4 

-   5-6 

-   2-6 

90 

1 

•28677 

-   230 

112-1 

-   2-9 

—    5-5 

1 

2 

•29959 

xllll 

79-4 

+    7'4 

+    1-9 

2 

3 

•31287 

+   959 

591 

-   39 

-   2-0 

3 

4 

•32431 

+   672 

39-2 

+      -2 

-    18 

4 

95 

•34502 

+    386 

269 

-   4-1 

-   5-9 

95 

6 

•38457 

+    101 

18-1 

+   6-1 

+      -2 

6 

7 

•44968 

-   185 

153 

-   2-7 

-    2-5 

7 

8 

•54421 

-   483 

8-7 

-      -3 

-   2-8 

8 

9 

•66917 

4-7 

+      '7 

-   21 

9 

100 

•82271 

2-5 

4-    2-5 

+      -4 

100 

1 

1-00000 

3-0 

+    1-0 

+    1-4 

1 

Table  4. 

Government  Female  Annuitants  (1883)   Ultimate  Table. 

Graduated  twice  by  Formula  D,  i.e.,  by  Formula  (D)'2. 


Age 

?* 

Asqx  x  lO5 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

20 

•01444 

+  17 

•2 

+      -2 

+      -2 

20 

1 

■01583 

+   17 

•3 

+      -3 

+      '5 

1 

2 

•01646 

+    19 

•4 

+      -4 

+      -9 

2 

3 

•01650 

+    25 

■5 

+      -5 

+    1-4 

3 

4 

•01612 

+    23 

•6 

+     -6 

-    2-0 

4 

25 

•01551 

-    44 

•8 

-    12 

+      -8 

25 

6 

•01492 

-    53 

10 

-    10 

—      '2 

6 

7 

•01458 

+     9 

1-2 

+      -2 

7 

8 

•01405 

+    92 

1-4 

+      -4 

+      -4 

8 

9 

•01280 

+   95 

1-7 

-    1-3 

-     -9 

9 

30 

•01092 

+    16 

1-8 

-       2 

-   1-1 

30 

1 

•00933 

-  94 

1-8 

+    1-8 

+     "7 

1 

2 

•00898 

-116 

1-9 

-     -1 

+      -6 

2 

3 

•01003 

-  43 

25 

—     -5 

+      -1 

3 

4 

•01154 

+   61 

3-2 

+      "2 

+      -3 

4 

35 

•01235 

+   97 

4-0 

-   1-0 

—     '7 

35 

6 

•01203 

+   43 

4-3 

-      -7 

-    1-4 

6 

7 

•01119 

-   42 

4-7 

+    1-7 

+      -3 

7 

8 

•01080 

-   75 

5-1 

-     -9 

-      -6 

8 

9 

•01129 

-   32 

6-4 

+    4-4 

+    3-8 

9 

40 

•01224 

+   21 

8-0 

-    5-0 

-    12 

40 

1 

•01290 

+    36 

9-5 

+      -5 

—     -7 

1 

2 

•01295 

+     5 

10-8 

-    1-2 

-    1-9 

2 

3 

•01260 

-   15 

11-9 

+    29 

+    1-0 

3 

4 

•01221 

+     6 

13-4 

+    1-4 

+    2-4 

4 
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Table  4 — continued. 


Age 

9x 

6?qx  x  10" 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

45 

•01183 

+    35 

148 

-   2-2 

+      -2 

45 

6 

•01131 

+    73 

161 

-   4-9 

-   4-7 

6 

7 

•01071 

-   31 

169 

+   3-9 

-      -8 

7 

8 

•01038 

-   35 

18-2 

+    4-2 

+    3-4 

8 

9 

•01105 

-    54 

21-6 

-    44 

-   10 

9 

50 

•01241 

-   26 

26-8 

+    48 

+    3-8 

50 

1 

01411 

+     6 

337 

-    33 

+      "5 

1 

2 

01561 

+   29 

41-7 

-    13 

-     -8 

2 

3 

•01665 

+   26 

48-5 

-   25 

-   33 

3 

4 

•01729 

+     7 

57-6 

-    1-4 

-  4-7 

4 

55 

•01782 

-    14 

65-6 

+    8-6 

+    3-9 

55 

6 

•01850 

-   20 

75-9 

-   71 

-    32 

6 

7 

•01940 

+      2 

86-9 

+      -9 

-   2-3 

7 

8 

•02038 

+  27 

99-8 

+    9-8 

-    7-5 

8 

9 

02124 

+   34 

1123 

-10-7 

-   3-2 

9 

60 

•02200 

+    16 

124-2 

-13-8 

-17-0 

60 

1 

•02293 

-    11 

138-6 

+  226 

+    5-6 

1 

2 

•02437 

-   26 

156-5 

—      -5 

+    5-1 

2 

3 

•02648 

-   25 

179-1 

-    2-9 

+    22 

3 

4 

•02915 

-   23 

211-3 

+    23 

■r    45 

4 

65 

03212 

-     9 

244-2 

-  1 3-8 

-   9-3 

65 

6 

03514 

+   19 

276-3 

+  223 

+  13-0 

6 

7 

•03798 

+   57 

306  2 

-10-8 

+    2-2 

7 

8 

•04055 

+    74 

332-7 

-20-3 

-18-1 

8 

9 

■04304 

+    41 

3576 

+  14-6 

-    3-5 

9 

70 

■04602 

-   36 

385-3 

-10-7 

-14-2 

70 

1 

•05023 

-   88 

416-5 

+  15'5 

+    1-3 

1 

2 

•05608 

-   79 

457'4 

+  25-4 

r26-7 

2 

3 

•06321 

-     8 

4997 

-18-3 

+   8-4 

3 

4 

•07074 

+    69 

537-0 

+    5-0 

+  13-4 

4 

75 

•07788 

+    75 

561-9 

-30-1 

-16-7 

75 

6 

•08455 

+   24 

567-7 

+     -7 

-16-0 

6 

7 

•0914 t 

-    41 

567-7 

^19-7 

+    3-7 

7 

8 

•09930 

-   34 

566-6 

+   1-6 

+    5-3 

8 

9 

•10837 

+    22 

563-2 

+    1-2 

+    6'5 

9 

80 

•11824 

+   69 

551-5 

+    2-5 

+   9-0 

80 

1 

•12857 

+   35 

532-6 

-254 

-16-4 

1 

2 

•13958 

-   33 

499-1 

+  20-1 

+    3-7 

2 

3 

•15196 

-  45 

466-5 

-14-5 

-10-8 

3 

4 

•16606 

-     3 

427-6 

+  28-6 

+  17-8 

4 

85 

•18155 

+      9 

389-6 

-14-4 

+    3-4 

85 

6 

•19798 

-  59 

337-8 

-   4-2 

-      -8 

6 

7 

•21532 

-143 

286-8 

-12-2 

-13-0 

7 

8 

•23366 

-134 

237-9 

+  27-9 

+  14-9 

8 

9 

•25241 

-   44 

198-9 

-   91 

-r    5-8 

9 

90 

•27014 

+  145 

153-7 

-   6-3 

-      -5 

90 

1 

•28551 

+  399 

111-6 

-   3  4 

-   3-9 

1 

2 

•29808 

+  675 

790 

+   7-0 

+    31 

2 

3 

•30930 

+  808 

58-5 

-   4-5 

-    1-4 

3 

4 

•32316 

+  614 

391 

+      -1 

-    13 

4 

95 

•34641 

+  420 

27-0 

-   4-0 

-    5-3 

95 

6 

•38713 

+  226 

18-2 

+    6-2 

+     -9 

6 

7 

•45146 

+    32 

15-4 

-   2-6 

-   1-7 

7 

8 

•54360 

-140 

8-7 

-     -3 

-   20 

8 

9 

•66581 

4-7 

+     -7 

-    1-3 

9 

100 

•81841 

2-5 

+   2-5 

+    1-2 

100 

1 

1-00000 

3-0 

+  ro 

+    2-2 

1 
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ACTUARIAL    NOTE. 


On  the  application  of  the  Law  of  Uniform  Seniority  to  any  Select 
Table  graduated  by  Mr.  G.  F.  Hardy's  adaptation  of 
Makeham's  formula,  so  that  the  value  of  an  annuity  on 
two  or  more  joint  lives,  commencing  at  any  time  during  the 
period  of  selection,  may  be  replaced  by  the  value  of  an 
annuity  on  a  single  life,  with  payments  varying  so  long  as 
the  effect  of  selection  is  operative,  and  at  a  different  rate 
of  interest.     By  Gilbert  Goodman,  A.I.A. 

_L HE  following  formula  appears  on  p.  158  of  the  "Account  of 
the  Principles  and  Methods  adopted  in  the  construction  and 
graduation  of  the  British  Offices  Life  Tables  ": 

logi0Z[a.]+*=log104+*— ft)— fic*^ 
for  all  values  of  t  from  0  to  9  (where  lx+t  =  Ksx+tgcX*'). 
Hence 

1°S'  lottx-}+t+n  =  \og  iol.v+t+n—ft  +  n)  —  ficXir(t+n) 
.'.      hg10.npLxl+t  =  \og10.npd.  +  f+  {ft—ft+n))  +ficx{y\r{t)  —  ^Kt+n)) 

and  npm+t  =  npx+t  x  10  t(/M-/(«+»>)+PK*w  -*(«+•))> 

n=9-t 

=  2 


whence  a[xl  +t= 2  {  v"„p.r+t  x  10  <  (/w-/(«+»))+M*w  -*(«+»)) }  j 


»=io— t 


or,  expressed  in  terms  of  Makeham's  constants, 

=9— t 

v 

n  =  l 


=  S  {^sy41^-1) x  io^ W')-/c+»)HM*w-*(i+«))} } 


11=00 

+     2    {vn8ngG'+'(cn-1)  X  10  t/M  +J8o**W  }  } 

n  =  W-t 

Taking    now   r    lives,    aged     [»]+*,    [y]+t,    [_z~\+t,    &c, 
we  have 

log  io •»;?[*]+*  + log  jo.^p^+^+log i0.nPm+t+  ...  (to  r  terms) 
=  log  io-nP.v+t  +  logw'nPy+t  +  1ogi0.np.+f+.  .  .  (to  r  terms) 
+  r(ff)-flt+v))+/3(c-v  +  c"  +  c::+  .  .  .tor  terms) (^}-^+w)) 
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and,  therefore, 

nP[z]  +  t:[>j]  +  fJz]  +  t.  ■  .(>)=,  p., +t:y  +  t::  +  t.  .  .  (,•) 

X  10  { lij '■'■  -/.'+»))+WCI+c!'+c:+  ■  •  • t0  r  tennsXfo  -*(«+«  ) } 
and 

n  =  l 
X  10  {  r</w-/r(i+.))+«cI+cJ+c=+.  • .  to  r  termsXfW -*(«+»)) }  J. 

/•  =  so 

+     —    {  j>»^r»^(er+cs+ce+. . .  to  r  terms)c*(c»— 1) 

«  =  l0-f 

X  10  *  '"••'" '  +0(CI+e!'+e=+  •  •  •  to  r  terms  : 

Let  now  (c-r  +  cy  +  cc+  .  .  .  to  ?■  terms)  =cwj  then 

r=l 

x  10{n/  "    -  '"'    -    ~-  - 

+    2  "{ t^^nge^K^-^)  x  ]  0  <  *U  +*>■*«  >  } 
»=10—  f 
A=9- 

=   S   {(vsr~1)nsngc"+'^'-l'>x  10;  -    »+i8e^*w -*('+-))} 

x  10(''-1X/r  "■'  - 
+  "IT  { (i«'"-i)»s*y+'(c--i)  x  10  }  x  loo-DO  } 

=10-  < 

But  fl[W]+*=  "  2    {i;»*'y:"+'(c"~1)x10{(/w~/('+"))+pe"(*w"*t'+,,))}  I 

n  =  l 

7!=10-f 

therefore 

ffM+*  :[»]+<  :[2]+<  .  .  .  (r)=  (▼«')[«]+! :9^  +  10(''~1)-' '•  9_?V[(,]  + 

=  (Vl0-f   fl    )[!!•]  +  ? 

computed  at  rate  i#,  where 

[l+if)-l=vsr-ii  or  f'=(H-x)*1-*" — lj 

and  the  successive  terms  of  the  annuity  are  lOfr-^X/M-Zcm)^ 
10<r-1X/w-/(^)j  &Cv  &c>3  up  to  lOC'-Wito-to),  and  subsequently 
IQfr-iyw  fov  ^g  remamciel.  0f  life# 

The  above  demonstration  is  independent  of  the  form  of  the 
functions/,  and  ijr  .  ;  the  values  adopted  by  Mr.  G.  F.  Hardy 
in  the  graduation  of  the  O  M-  Table  were,  however, 

/.  =m(10— t)%+m{c'y 
and  xV  .  =n(10— t)*, 

where  c  ,  m,  m ',  and  n  were  taken  equal  to  -24,  "000040955, 
•00112,  and  -02386  respectively. 
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The  following-  tables  show  the  successive  payments  of  single- 
life  varying  annuities,  equivalent  to  uniform  annuities  on  two, 
three,  and  four  joint  lives  respectively,  according  to  the  0[M] 
Table;  also  the  special  rates  of  interest  corresponding  to  certain 
specified  normal  rates,  in  respect  of  two,  three,  and  four  joint 
lives.  These  special  rates  of  interest  apply  to  any  Select  Table 
graduated  by  a  method  similar  to  that  adopted  with  the  0  Mj 
Table,  provided  that  the  same  value  of  the  Makeham  constant  s 
be  employed  in  the  graduation  of  such  Table. 


Two  Joint  Lives 

Period 

Amount  of  successive  Annuity  Payments,  in  (vxo^TI  a')[w]+< 

elapsed 
from 

(OPri  Table) 

selection 

(t  +  n) 

t  =  0 

*  =  1 

t  =  2 

t  =  3 

t  =  -l 

t  =  b 

<  =  6 

i  =  l 

t  =  8         t 

=  9 

1 

1-00376 

2 

1-00584 

1-00208 

3 

1-00738 

1-00361 

1-00153 

4 

1-00864 

1-00487 

1-00278 

1-00125 

5 

1-00970 

1-00592 

1-00383 

1-00230 

1-00105 

6 

1-01056 

1-00677 

1-00469 

1-00315 

1-00190 

1-00085 

7 

1-01122 

1-00744 

100535 

1-00382 

1-00256 

1-00151 

1-00066 

8 

1-01170 

1-00791 

1-00582 

1-00429 

1-0U303 

1-00198 

1-00113 

1-00047 

-        1 

9 

1-01199 

1-00820 

1-00611 

1-00457 

1-00331 

1-00227 

1-00142 

1-00076 

1-00028 

10    ) 
and      - 

1-01208 

1-00829 

1-00620 

1-00467 

100341 

1-00236 

1-00151 

1-00085 

1-00038    1-000 

upwards  J 

Three  Joint  Lives 

Period 

elapsed 

from 

Amount  of  successive  Annuity  Payments,  in  (v10_  %  a'\l0^t 
(OM  Table) 

selection 

(t  +  n) 

t  =  0 

t=l 

t  =  2 

t  =  Z 

t  =  i 

^  =  5 

*  =  6 

t  =  7 

*  =  8         t 

=9 

1 

1-00753 

2 

1-01172 

1-00416 

3 

1-01481 

1-00723 

1-00306 

4 

1-01736 

1-00976 

1-00558 

1-00251 

5 

1-01919 

1-01187 

1-00768 

1-00461 

1-00209 

6 

1-02122 

1-01359 

1-00939 

1-00631 

1-00380 

1-00170 

7 

1-02257 

1-01493 

1-01073 

1-00765 

1-00512 

1-00303 

1-00132 

8 

1-02354 

1-01589 

1-01168 

1-00860 

1-00607 

1-00397 

1-00227 

1-00094 

9 

102112 

1-01646 

101225 

1-00917 

1-00664 

1-00454 

1-00283 

1-00151 

1-00057 

10    ■ 

and 

102431 

1-01665 

1-01245 

1-00936 

1-00683 

1-00473 

1-00302 

100170 

1-00076   1-0 

0019 

upwards  ' 
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Four  Joijjt  Lives 

Period 

Amount  of  successive  Annuity  Payments,  in  (vi,,_j  a'V 

elapsed 
from 

Table) 

selection 

(*  +  ») 

t  =  0 

t=l 

t=2         r  =  3 

f  =  4         i=5 

t  =  6 

t  =  l 

t  =  8         t 

=  9 

1 

101132 

2 

1-01763 

1-00624 

3 

1-02230 

1-01086 

1-00459 

4 

102615 

101467 

1-00838    1-00377 

5 

102937 

1-01785 

101154    1-00691 

1-00314 

6 

1-03200 

1-02045 

101412    1-00949 

1-00570 

1-00255 

7 

103405 

1-02248 

1-01613    101149 

1-00769 

1-00454   1-00198 

8 

103551 

102392 

1-01757    1-01292 

100912 

1-00597    1-00340 

1-00142 

9 

103639 

102479 

1-01844    1-01378 

1-00998 

1-00682    100425    lu   2Sf} 

1-00081 

10  1 

and     [- 

1-03668 

1-02508 

101S73    1-01407 

1-01026 

1-00710    100454    1-00255 

1-00113    1-000 

upwards  J 

Special  Rates  of  Icterest 

Normal  Rates 

(log10*=  - -0026111) 

Two  lives             Three  lives 

Four  lives 

Per-cent 

Per-cent                Per-cent 

Per-cent 

2* 

3-118                   3740 

4-366 

3 

3-621                   4246 

4-87S 

3i 

4-124                   4752 

5-3S4 

4 

4-627                  5-258 

5-S93 

4* 

5130                  5-764 

6-402 

5 

5633                  6-270 

6-911 

[The  above  demonstration  is  published  in  the  Journal  as 
of  theoretical  interest,  and  as  showing  the  conditions  under 
which  the  Law  of  Uniform  Seniority  can  be  applied  in  Select 
Tables,  when  graduated  by  Mr.  G.  F.  Hardy's  adaptation  of 
Makeham's  Law.  The  practical  applications  of  the  relations 
shown  will,  however,  probably  be  somewhat  limited.  Under  the 
0-^  Table,  for  instance,  the  volume  recently  published  by  the 
Institute  of  Actuaries  and  the  Faculty  of  Actuaries  includes 
a  Table  of  Uniform  Seniority,  from  which  the  value  of  a  select 
annuity  on  any  two  lives  whatever  can  be  deduced,  as  an 
equivalent  select  annuity  on  two  lives  of  equal  age;  and  also 
Tables  of  a-x--x- ,  interpolated  for  tenths  of  a  year  of  age,  at  six 
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different  rates  of  interest.  Where,  however,  it  is  desired  to 
ascertain  the  value  of  an  annuity  on  two  lives,  aM+,:[l,]+0  at  any 
period  t  after  the  date  of  selection,  and  also  where  annuities  on 
three  or  more  lives  are  involved,  the  relations  shown  by 
Mr.  Goodman  might  be  usefully  applied,  and  the  labour  involved 
in  computing  the  single-life  annuity,  at  a  special  rate  of  interest, 
with  variable  payments  during  the  period  of  selection,  does  not 
seem  to  be  very  considerable. — Ed.  J.I.A.~\. 


LEGAL    NOTES 


By  Arthur  Rhys  Barrand,  F.I. A.,  Barrister --at-Laiv •. 

JjEEDS  of  assignment  for  the  benefit  of  creditors  are  documents 
which  frequently  come  under  the  notice  of  those  who  have  to 
deal  with  the  legal  incidents  connected  with  policies  of  life 
assurance,  and  in  an  earlier  part  of  this  volume  attention  has 
been  called  to  two  important  recent  cases  bearing  on  the  subject, 
those  of  Davis  v.  Petrie  (J.I.A.,  xli,  165),  and  Ponsford  Baker 
&  Co.  v.  The  Union  of  London  &  Smith's  Bank  Limited  (J.I. A., 
xli,  167).  To  these  may  now  be  added  a  yet  more  recent  case 
dealing  with  the  same  subject,  that  of  In  re  Saumarez,  ex  parte 
Salaman  [1907]  2  K.B.  170.  The  following  are  the  particulars 
of  the  case.  On  1  October  1905  a  debtor  being  in  difficulties, 
called  a  meeting  of  certain  of  his  ci  editors,  eleven  in  number,  who 
were  pressing  for  payment,  and  by  a  memorandum  of  that  date, 
signed  by  the  debtor  and  these  creditors,  the  latter  agreed  not  to 
take  any  further  proceedings  in  respect  of  their  claims,  provided 
that  4s.  in  the  pound  was  paid  to  them  on  or  before  12  October 
1905,  and  that  the  debtor  transferred  certain  property  belonging 
to  him  to  trustees  for  the  benefit  of  these  creditors.  On 
15  January  1906  such  a  deed  was  executed,  the  composition  of 
4s.  in  the  pound  having  already  been  duly  paid.  The  deed  in 
question  provided  for  the  property  transferred  being  realized  or 
otherwise  dealt  with,  and  for  any  of  the  property  remaining 
undealt  with  to  be  reassigned  to  the  debtor  as  soon  as  the  creditors 
concerned  should  have  received  20s.  in  the  pound.  Neither  the 
memorandum  nor  the  assignment  was  registered  under  the  Deeds 
of  Arrangement  Act,  1887,  and  on  the  subsequent  bankruptcy  of 
the  debtor  in    September   1906,  the  trustee  in  his  bankruptcy 
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applied  for  a  declaration  that  the  memorandum  and  assignment 
were  void  as  against  the  trustee,  on  the  ground  that  they  had  not 
been  so  registered.  Bigham,  J.,  in  deciding  in  favour  of  the 
validity  of  the  deed,  said :  "  It  would  be  a  perversion  of  the 
"  meaning  of  the  Act  to  say  that  a  deed,  which  on  its  face  is  for 
"  the  benefit  of  certain  named  persons  and  not  for  any  class 
"  at  all,  could  be  described  as  for  the  benefit  of  the  creditors 
"  generally.  The  Act  contemplates  a  deed  which  includes  all 
"  creditors  who  choose  to  assent  to  it."  The  trustee  in 
bankruptcy  appealed  against  this  decision,  but  it  was  upheld  by 
the  Court  of  Appeal.  Collins,  M.R.,  in  affirming  the  validity  of 
the  deed,  said  :  "  I  do  not  see  my  way  to  differ  from  the  decision 
"  of  Bigham,  J.,  in  this  case.  1  say  so  with  some  regret,  for  I 
"  think  the  decision  tends  to  show  a  possible  omission  in  the  Act 
"  of  1887,  but  it  is  not  for  us  to  deal  with  that — our  duty  is 
"  limited  to  construing  the  Act  ...  I  cannot  see  my  way  to  hold 
"  that  a  deed  for  the  benefit  of  certain  specified  creditors,  with  no 
"  option  to  the  other  creditors  to  come  in,  is  a  deed  for  the 
•■'  benefit  of  creditors  senerallw" 


In  view  of  the  extent  to  which  life  assurance  companies 
invest  in  reversionary  securities,  attention  may  be  called  to  a 
recent  case  which  indicates  some  of  the  difficulties  and  dangers 
attending  such  investments.  The  case  in  cpiestion  is  that  of 
BagrA  v.  Chapman  [1907]  2  Ch.  222.  Here  a  Mrs.  Chapman 
and  her  husband  executed  a  mortgage  of  a  reversionary 
interest  belonging  to  the  former,  in  favour  of  the  plaintiffs, 
in  1895,  to  secure  £12,000.  The  deed  contained  covenants 
by  the  husband  and  wife  for  the  payment  of  principal  and 
interest.  The  husband  induced  his  wife  to  execute  the 
mortgage  deed  by  representing  that  it  was  a  power  of  attorney 
which  would  enable  him  to  raise  money  at  some  future 
time  if  he  should  require  it ;  but  he  stated  that  he  was  not 
going  to  use  it.  She  understood  that  if  her  husband  did 
raise  money,  it  would  be  out  of  her  reversionary  interest,  but  she 
had  no  idea  that  any  present  charge  was  created,  or  that  she  was 
making  herself  personally  liable  to  pay  anything.  She  had  no 
business  experience  and  no  independent  advice.  She  was  twenty- 
five  years  of  age  when  the  mortgage  was  executed,  and  her 
husband,  who  was  a  solicitor,  and  had  been  her  father's  solicitor, 
and  was  a  trustee  of  his  will,  was  about  sixteen  years  older  than 
herself.     On  an    action    being    brought  by   the  mortgagees  for 
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foreclosure;,  and  for  judgment  against  the  husband  and.  wife 
personally  on  their  covenants,  the  wife,  amongst  other  defences, 
put  in  a  plea  of  nan  est  factum,  that  is,  a  denial  that  the  deed  in 
question  was  really  her  deed.  In  delivering  judgment  in  favour 
of  the  wife,  Swinfen  Eady,  J.,  said  :  "  I  am  of  opinion  that  the 
"  deed  is  not  binding  upon  the  defendant  Mrs.  Chapman  as,  upon 
"  the  issue  of  nun  est  factum,  it  must  be  determined  that  the 
"  deed  is  not  her  deed.  It  is  well  settled  that  where  a  person  is 
"  induced  to  execute  a  deed  by  a  false  representation  as  to  the 
"  nature  and  character  of  the  document  he  is  signing — where 
"  the  document  is  of  a  totally  different  character  from  what  he 
"  was  told  it  was — such  a  deed  does  not  bind  him."  This  case 
has  been  entered  for  appeal,  but  such  appeal  had  not  been  heard 
when  these  notes  were  written.  The  difficulty  disclosed  by  this 
case  may  of  course  arise  with  any  sort  of  document,  and  in  respect 
of  any  description  of  property,  but  it  is  one  which  is  perhaps 
more  likely  to  arise,  as  in  this  instance,  with  regard  to  reversionary 
transactions,  and  is  more  difficult  to  guard  against  in  such 
circumstances,  than  where  property  of  other  descriptions  is 
concerned. 


A  case  in  which  life  interests  and  reversions  were  involved,  and 
which  may  usefully  be  compared  with  the  preceding  case,  is  that 
of  Walker  v.  Linom  [1907]  2  Ch.  105.  Here  a  settlor,  in 
contemplation  of  marriage,  settled  property  on  himself  for  life, 
such  interest  to  be  determinable  on  alienation,  and,  subject  to 
such  life  interest,  and  to  a  discretionary  trust  in  the  event  of  such 
determination,  to  the  plaintiff  (the  intended  wife)  for  life,  with 
remainder  to  the  settlor  on  the  failure  of  issue.  The  settled 
property  had  been  purchased  by  the  settlor  and  conveyed  to  him 
by  a  deed  dated  8  May  1896.  The  settlement  was  effected  by  two 
documents,  both  executed  on  the  same  day,  by  one  of  which  the 
property  was  conveyed  to  the  trustees,  and  by  the  other  the 
trusts  were  declared.  The  same  solicitors  acted  for  all  the  parties, 
and  by  an  oversight  the  original  purchase  deed  of  8  May  1896, 
conveying  the  property  to  the  settlor,  was  not  obtained  from  him. 
By  means  of  the  possession  of  this  deed  the  settlor  was  enabled 
to  mortgage,  and  did  mortgage,  the  property,  which,  by  means  of 
this  mortgage,  followed  by  a  transfer  of  mortgage  and  conveyance 
in  exercise  of  the  mortgagee's  power  of  sale,  became  vested  in  the 
defendant,  who  held  the  deed  of  8  May  1896.  Neither  the 
mortgagee  nor  any  person  claiming  under  him   had  any  notice 
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of  the  settlements.  When  the  defendant  purchased  the  property 
from  the  transferees  of  the  mortgages  created  by  the  settlor,  he 
entered  and  remained  in  possession  or  in  receipt  of  the  rents  and 
profits.  The  wife  now  brought  an  action  against  the  purchaser, 
the  trustees  and  her  husband,  for  a  declaration  that  the  settlor's 
life  interest  had  determined,  and  that  the  purchaser's  interest  in 
the  property  was  subject  to  her  interest  under  the  settlement. 
Parker,  J.,  in  giving  judgment  in  favour  of  the  purchaser,  said  : 
fi  I  cannot,  under  the  circumstances  of  this  case,  find  that  anyone 
"  concerned  in  the  1896  settlement,  with  the  exception  of  George 
"  Church  Walker  (the  settlor),  acted  otherwise  than  honestly  .  .  . 
"  I  do  not  think  .  .  .  there  is  anything  in  the  authorities  to 
11  preclude  me  from  holding,  and  I  accordingly  hold,  that  the 
"  trustees,  although  they  have  the  legal  estate,  are  postponed  to 
"  the  defendant  ...  I  hold  .  .  .  that  the  plaintiff  is  in  no  better 
"  position  than  the  trustees,  and  is  postponed  to  the  defendant." 


Another  recent  case  of  importance  in  connection  with  life 
interests  is  that  of  In  re  Bigge,  Granville  v.  Moore  [1907]  1  Ch. 
714.  Here  a  testator,  by  her  will,  after  giving  certain  legacies, 
left  her  residuary  estate  to  trustees,  and  went  on  to  direct  that 
"  my  trustees  shall  out  of  the  income  thereof"  pay  certain 
annuities  to  persons  named,  and,  subject  thereto,  pay  the  income 
to  her  sister  for  life,  with  remainder  in  trust  for  certain  persons. 
The  testatrix  died  in  1895,  and  after  her  death  it  was  found  that 
the  income  of  her  estate  was  insufficient  to  pay  the  annuitants 
in  full,  and  a  summons  was  now  taken  out  by  the  trustees 
for  the  determination  of  the  question  as  to  whether  the  arrears 
of  one  of  the  annuities  were  a  charge  on  the  corpus  of  the 
residuary  estate,  or  a  continuing  charge  upon  the  income  thereof, 
or  were  not  so  charged.  Neville,  J.,  in  deciding  that  the 
annuity  was  only  payable  out  of  current  income,  said  :  "  The 
u  question  whether  an  annuity  is  payable  exclusively  out  of 
"  income,  or  out  of  current  income,  or  charged  upon  the  corpus 
"  of  the  estate,  or  whether  it  is  payable  out  of  accumulated 
"  income — in  other  words,  whether  the  arrears  of  the  annuity  in 
"  any  one  year  are  payable  out  of  the  income  of  succeeding  years 
"  — in  my  opinion,  after  careful  consideration  of  the  cases  that 
"  have  been  cited  to  me,  depends  entirely  upon  the  construction 
"  to  be  placed  upon  the  words  in  the  particular  will,  construing 
"  them,  so  far  as  possible,  in  their  ordinary  grammatical  sense. 
"  •  .  .  •  Turning  to  the  words  of  the  present  will,  and 
vol.  xli.  2  s 
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"  construing  them  according  to  their  natural  meaning,  I  rind 
"  that  the  annuity  is  to  be  paid  out  of  the  income  of  the  estate, 
"  and  after  payment  of  the  annuity,  the  balance  of  the  income  is 
"  to  be  paid  to  Julia  Townsend  during  her  life,  and  that  payment 
"  to  her  is  to  be  '  subject  thereto.'  It  seems  to  me  that  the 
"words  'subject  thereto'  mean  subject  to  the  payment  of  the 
"  annuities  out  of  the  income.  ...  I  find  nothing  whatever  to 
"  indicate  any  intention  to  charge  the  annuity  upon  the  corpus 
"  of  the  estate.  ...  It  seems  to  me,  therefore,  that  upon  the 
"  true  construction  of  this  will,  the  annuities  were  intended  to  be 
"  paid  out  of  the  current  income.  .  .  .  Consequently,  so  far  as 
"  the  current  income  was  insufficient  to  meet  the  annuities,  the 
"  annuities  fail." 


The  question  of  the  responsibility  of  an  insurance  company 
for  the  acts  and  statements  of  its  agents  is  one  of  great  interest 
and  importance  to  all  except  those  companies  which  are  fortunate 
enough  to  be  able  to  conduct  their  business  successfully  without 
the  intervention  of  agents ;  and,  in  view  of  this,  the  recent  case 
of  Kettleicell  v.  Refuge  Assurance  Company  [1907]  2  K.B.  242 
is  worthy  of  note.  Here  the  plaintiff  effected  a  whole-life 
industrial  policy  on  the  life  of  one  James  Kettlewell,  with  the 
defendants.  The  plaintiff  paid  the  premiums  for  a  year,  but  in 
April  1902,  finding  that  she  could  not  afford,  to  continue  paying 
them,  she  proposed  to  let  the  policy  lapse.  The  defendants' 
district  superintendent,  however,  informed  her  that  if  she 
continued  paying  premiums  for  five  years  from  the  date  of  issue, 
she  would  then  be  entitled  to  a  free  policy,  and  a  similar 
representation  was  made  to  her  by  another  of  the  defendants' 
agents.  The  representations  so  made  were  untrue,  to  the 
knowledge  of  the  persons  making  them,  and  were  made  without 
the  authority  of  the  defendants.  Relying  on  these  representations, 
the  plaintiff  continued  to  pay  premiums  down  to  February, 
1906,  when  she  claimed  a  free  policy,  which  the  defendants 
declined  to  give  her.  She  then  brought  an  action  to  recover 
back  the  premiums  paid  by  her.  Evidence  was  given  on  behalf 
of  the  defendants  to  the  effect  that  their  agents  had  no  authority 
to  make  any  contract  for  the  company.  The  County  Court  Judge, 
before  whom  the  case  came  in  the  first  instance,  directed  the  jury 
that  if  the  defendants'  agents  had  been  guilty  of  fraud,  aud  the 
defendants  had  benefited  by  that  fraud,  and  retained  the  premiums, 
they  thereby  ratified  their  agents'  act,  even  though  it  was  outside 
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the  scope  of  their  authority.  On  this  direction  the  jury  returned 
a  verdict  for  the  plaintiff,  for  the  amount  of  premiums  paid  since 
the  date  of  the  false  representations,  and  on  appeal,  this  was 
upheld  by  the  Divisional  Court.  In  dismissing  the  appeal, 
Phillimore,  J.,  said  :  "  In  this  case  two  points  have  been  argued 
"  on  behalf  of  the  defendants.  The  first  was  that  it  is  not  now 
"  open  to  the  plaintiff  to  recover  back  the  premiums  which  she 
"  paid,  because  she  has  had,  at  any  rate  a  part  of  the  benefit  that 
"  she  contracted  for,  and  that,  as  the  consideration  has  not 
"  wholly  failed,  she  cannot  sue  for  the  premiums  as  money  had 
"  and  received  to  her  use.  The  answer  to  that  contention,  I 
"  think,  is  that  in  the  true  view  of  the  facts,  it  is  open  to  her  to 
"  say  the  policy  never  attached  .  .  .  Then  his  (the  defendants' 
"  counsel's)  second  point  was  that  the  agent  had  no  authority  to 
"  make  the  representation.  Xo  doubt  he  had  no  authority  to 
"  make  a  fraudulent  misrepresentation,  but  that  is  not  enough 
"...  If  a  principal  appoints  a  person  as  his  agent  to  obtain 
"  bargains,  any  representation  which  the  agent  makes  with  the 
"  object  of  obtaining  a  bargain,  and  which  results  in  a  bargain 
"  being  obtained,  is  one  which  the  principal  must  make  good,  in 
"  the  sense  that  he  cannot  retain  any  benefit  which  the  agent 
"  may  have  procured  for  him  by  means  of  that  representation,  if 
"  it  turns  out  to  have  been  untrue."  Bray,  J.,  in  delivering 
judgment  to  the  same  effect,  said  :  "  We  do  not  decide  that  the 
"  defendants  are  bound  by  the  agents'  representations,  so  as  to 
ct  make  them  liable  for  damages,  for  it  is  not  necessary  to  decide 
"  that  here.  What  we  decide  is  that  the  defendants  cannot  keep 
"  the  premiums  which  the  plaintiff  was  induced  to  pay  by  the 
"  fraud  of  the  agent."  In  view  of  the  importance  of  the  point 
at  issue,  the  company  applied  to  the  Court  of  Appeal  for  leave  to 
appeal  against  the  decision  of  the  Divisional  Court,  and  expressed 
their  willingness,  if  such  leave  were  granted,  to  submit  to  any 
terms  as  to  costs  that  the  Court  might  think  fit  to  impose. 
Vaughan  Williams,  L.J.,  in  delivering  judgment  granting  leave 
to  appeal,  said  the  case  was  an  extremely  important  one  for  the 
company,  and  raised  an  extremely  arguable  point,  and  that  the 
Court  would  reserve  to  themselves,  on  the  hearing  of  the  appeal, 
the  right  to  deal  with  the  question  of  costs  as  they  thought  lit. 
At  the  time  of  writing  the  appeal  had  not  been  heard. 


Another  recent  case,  also  dealing  with  the  responsibility  of  an 
assurance  company  for  the  acts  of  its  agents,  and  which  is  of 
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considerable  interest  and  importance,  is  that  of  Huldsicorth  v. 
Lancashire  and  Yorkshire  Insurance  Company  (1907)  23  T.L.R. 
521.  In  this  case  the  plaintiff  effected  an  employers'  liability 
policy  with  the  Manchester  Assurance  Company,  the  business 
and  liabilities  of  which  were  subsequently  taken  over  by  the 
defendants.  The  plaintiff  was  a  builder  and  joiner,  and  this  fact 
was  known  to  the  company's  agent.  The  agent  filled  up  the 
proposal  form,  which  it  was  agreed  should  be  the  basis  of  the 
contract,  and  in  which  the  plaintiff  was  described  as  a  joiner  only. 
A  policy  was  issued  on  this  basis,  but  the  plaintiff  declined  to 
accept  it  with  this  mis-description  of  his  occupation,  and  the  agent 
then,  with  the  authority  of  the  chief  clerk  of  the  local  office  of  the 
assurance  company,  added  the  words  "  and  builder "  to  the 
plaintiff's  description  and  initialled  the  alteration.  He  then  handed 
the  policy  to  the  plaintiff,  who  thereupon  paid  the  first  premium. 
On  one  of  his  men  being  killed  by  an  accident  whilst  engaged 
as  a  builder,  the  plaintiff  paid  compensation  and  claimed  to  be 
reimbursed  by  the  defendants.  On  the  facts  as  stated,  the 
arbitrator  found  for  the  plaintiff,  and  on  the  case  coming  before 
Bray,  J.,  in  the  form  of  a  special  case  stated  for  the  opinion  of  the 
Court,  this  award  was  upheld.  In  delivering  judgment,  Bray,  J., 
pointed  out  that  the  plaintiff  relied  on  three  points,  viz. : 
(1)  Assuming  that  the  policy  was  to  be  read  as  containing  only 
the  word  "joiner",  without  the  words  "and  builder",  the 
company  was  liable  in  accordance  with  the  decision  in  Bawden's 
case  (J.I. A.,  xli,  123)  ;  (2)  It  must  be  held  as  a  fact  that  by  the 
conduct  of  the  company  and  the  course  of  business  in  their  office,, 
the  agent  had  authority  to  do  what  he  did;  (3)  The  company  was 
estopped  from  denying  their  agent's  authority,  because  they  had 
received  the  premiums  with  constructive  knowledge  of  the  facts,, 
and  the  knowledge  of  their  agent  was  the  knowledge  of  the 
company.  Dealing  with  this  last  point  first,  Bray,  J.,  said  that, 
"  In  support  of  the  third  proposition,  the  case  of  "Wing  v.  Harvey 
"  (5  De  G.  M.  &  G.  265.  Bunyon,  4th  edit.  p.  299)  was  cited, 
"  and  it  seemed  to  him  that  that  was  an  authority  he  was  quite 
"  unable  to  get  over.  ...  It  was  quite  clear  that  if  the  directors 
"  had  received  the  premiums  with  knowledge  of  what  passed 
"  between  Holdsworth  (the  plaintiff)  and  Ellisdon  (the  agent)  they 
"  would  have  been  bound.  .  .  That  case  (Wing's)  was  practically 
"  on  all  fours  with  the  present  case,  and  he  could  not  conceive 
"  that  it  made  any  difference  whether  what  took  place  happened 
"  after  the  contract  had  already  been  made,  or  while  it  was  in 
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"  process  of  being  made.  The  principle  of  Wing  r.  Harvey 
"  showed  that  the  knowledge  of  Ellisdon  was  the  knowledge  of 
"  the  company,  and  was  decisive  .  .  .  Aa  to  the  second  point,  he 
"  felt  a  good  deal  of  difficulty,  and  he  preferred  not  to  express 
"  an  opinion  upon  it.  Then  as  to  the  first  point,  he  was  unable 
"  to  distinguish  the  case  from  Bawden  r.  London,  Edinburgh 
"  and  Glasgow  Assurance  Company  .  .  .  The  contract  must  be 
"  treated  as  negotiated  with  a  joiner  and  builder,  and  not  with  a 
"  joiner  only,  and  in  that  sense  the  knowledge  of  the  agent 
••  was  the  knowledge  of  the  company.  The  judgment  in 
"  Bawden's  case  applied,  and  he  must  hold  that  even  if 
"  there  had  been  no  alteration  at  all  in  the  policy,  Holdsworth 
•'  would  have  been  entitled  to  recover,  and  the  fact  that 
"  an  alteration  had  been  made  could  not  in  any  way  prejudice 
"  Holdsworth' s  claim  .  .  .  The  award  must  therefore  stand 
"  in  favour  of  Holdsworth."  No  fault  can  be  found  with 
the  actual  decision  in  view  of  the  facts  of  the  case,  and 
apparently  no  appeal  against  it  ha?  been  made,  but  the  grounds 
upon  which  Mr.  Justice  Bray  based  his  decision  under  the 
first  head  dealt  with  by  him,  and  in  which  Wing's  case  is  made 
an  authority  for  deciding  a  case  such  as  this  in  favour  of 
the  proposer,  deserves  the  very  careful  consideration  of  all 
life  assurance  companies  who  employ  agents.  It  is,  however, 
worthy  of  note,  perhaps,  that  the  case  has  not  yet  been  reported 
in  the  Law  Reports,  and  does  not  now  seem  likely  to  appear  there. 


Attention  has  frequently  been  called  to  the  somewhat 
remarkable  decisions  on  the  subject  of  the  stamping  of 
documents,  which  are  given  from  time  to  time  by  the  Inland 
Revenue  authorities  at  Somerset  House.  One  such  decision 
which  has  come  before  me  on  more  than  one  occasion, 
and  to  which,  so  far  as  I  know,  reference  has  not  previously 
been  made,  may  be  referred  to  here,  particularly  as  a  good 
illustration  of  it  came  under  my  notice  cpiite  recently.  It  not 
infrequently  happens  that  the  deed  of  assignment,  in  the  case  of 
a  mortgage  transaction,  takes  the  form  of  an  absolute  assignment, 
the  evidence  that  the  transaction  is  really  one  of  mortgage  being 
contained  in  other  more  or  less  formal  documents.  In  such  a 
case  the  Inland  Revenue  authorities  appear  to  regard  the  deed  as 
one  relating  to  two  distinct  matters,  and,  therefore,  as  being 
liable  to  two  distinct  stamp  duties  ;  and  to  deal  with  it  as  being, 
in  the  first  place,  a  conveyance  other  than  a  conveyance  on  sale, 
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and  as  such  liable  to  a  stamp  duty  of  10s.,  and  in  the  second  place, 
as  being-  a  mortgage  for  the  amount  secured,  and  as  such,  liable 
to  the  ordinary  mortgage  duty.  Thus,  in  the  case  referred  to 
above,  a  deed  in  the  form  of  an  absolute  assignment  of  a  life 
policy,  for  a  consideration  of  £20,  was  stamped  with  2s.  as  an 
ordinary  conveyance  on  sale.  As  a  matter  of  fact  it  turned  out 
to  be  only  a  mortgage  to  secure  the  amount  of  the  consideration. 
On  the  deed  being  submitted  to  the  Inland  Revenue  authorities 
for  adjudication,  an  additional  stamping  of  8s.  8d.  was  impressed, 
making  10s.  8d.  in  all,  10s.  being  apparently  in  respect  of  the 
absolute  assignment,  and  8d.  in  respect  of  the  mortgage. 


As  the  Session  of  Parliament  for  1907  is  still  continuing 
while  these  notes  are  being  written,  it  is  not  possible  here  to  refer 
to  the  legislation  of  the  session  more  or  less  directly  affecting- 
assurance  companies.  Attention  may,  however,  be  called  to  one 
matter  which  has  often  given  rise  to  adverse  criticism  in  the  past, 
and  which  has  now  been  brought  before  Parliament,  As  is  well 
known,  the  Courts  have  held  that  in  estimating  damages  under 
Lord  Campbell's  Act,  any  amount  to  be  received  in  respect  of 
accident  policies  has  to  be  taken  into  account,  except  in  the 
case  of  the  policies  of  one  particular  company  which,  by  means 
of  a  private  Act  of  Parliament,  obtained  relief  in  respect  of  its 
policies  from  the  effect  of  this  decision.  The  matter  is  referred 
to  in  an  earlier  part  of  the  present  volume  of  the  Journal 
{J.I. A.,  xli,  202),  and  the  anomalous  position  created  by  such 
private  legislation  is  discussed.  During  the  session  of  Parliament 
now  n earing  its  close,  two  other  companies  obtained  private  Acts 
conferring  the  same  privilege  on  them  as  that  enjoyed  by  the  other 
company  referred  to  above.  This  state  of  affairs  only  increased 
the  existing  anomaly,  and  it  became  evident  that  such  a  restriction 
as  that  imposed  by  the  rule  of  law  in  question  should  apply  to  all 
companies  or  to  none.  Accordingly,  a  Bill  was  introduced  under 
the  title  of  the  Fatal  Accidents  (Damages)  Act,  by  which  it  was 
proposed  to  abrogate  the  old  rule  of  the  Courts  as  to  the  amount 
of  assurance  being  taken  into  account.  This  Bill  passed  through 
all  its  stages  in  the  House  of  Lords,  but  unfortunately  failed  to 
become  law,  and  the  anomaly  therefore  still  exists. 
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British  Offices  Life  Tables,  1893. 
Seled  Tables,  0IM1  and  0[XM1.  Valuation  Tables,  0M.* 
When  it  is  considered  how  greatly  the  work  of  the  actuary  depends 
for  its  value  upon  the  reliability  of  the  mortality  tables  he  has 
occasion  to  employ,  and  how  materially  his  labours  are  facilitated 
when  he  has  access  to  an  ample  supply  of  monetary  values  based  on 
those  tables,  it  is  not  difficult  to  appreciate  the  indebtedness  of  the 
actuarial  profession  to  those  responsible  for  the  production  of  the 
volumes  of  tables  based  on  the  British  Offices  Experience,  1893. 
The  obligation  is,  indeed,  a  specially  heavy  one,  as  may  readily  be 
seen  by  comparing  the  output  with  that  in  connection  with  the 
20  Offices'  Experience.  Not  only  has  the  more  comprehensive 
analysis  to  which  the  crude  data  of  the  later  experience  were 
subjected  provided  a  greater  variety  of  mortality  tables  of  the 
first  importance,  but  these  in  their  turn  have  been  utilized  as  the 
foundation  of  a  more  generous  tabulation  of  monetary  values  than 
was  attempted  when  the  earlier  investigation  was  completed. 

A  considerable  proportion  of  the  first  of  the  two  volumes  which 
form  the  subject  of  this  notice  consists  of  an  amalgamation  of  material 
previously  published.  The  decision  on  the  part  of  the  Institute  and 
Faculty  to  incorporate  in  a  single  volume  the  monetary  tables  based 
on  the  0[M1  experience,  which  had  in  the  first  instance  been  given  to  the 
profession  in  two  distinct  publications,  was  a  praiseworthy,  though, 
as  some  may  think,  an  inevitable  step.  The  omission  from  the  0[i  ] 
volume  of  1903  of  such  indispensable  functions  as  logl),  log  IT, 
C,  M  and  R,  was  difficult  to  understand,  and  although,  in  a  well- 
designed  supplementary  volume,  Messrs.  Baker  and  Raisin  had 
supplied  the  missing  tables,  experience  had  shown  how  inconvenient 
it  was  to  have  to  refer  to  two  separate  works  in  using  the  0[ 
Table  and  the  new  volume  thus  remedies  a  troublesome  state  of  affairs. 

It  is  to  be  noticed  that  in  reproducing,  in  respect  of  the  OlM1 
Table,  the  values  of  functions  tabulated  for  each  of  the  first  ten 
years  of  assurance  and  the  ultimate  table,  the  form  of  tabulation 
originally  adopted,  which  terminates  with  the  ultimate  value  at 
age  85,  has  been  adhered  to.  One  could  wish  that  it  had  been 
found  possible  to  give  on  the  same  folio  the  remainder  of  the 
ultimate  values,  viz.,  those  for  ages  86  to  105.  As  it  is,  these 
are  to  be  found  elsewhere  and  a  good  deal  of  time  is  lost,  in 
evaluating  a  complicated  benefit,  in  the  search  for  the  concluding 
values.  Failing  the  complete  tabulations  suggested,  it  would  have 
been  useful  to  give  at  the  foot  of  each  table  a  reference  to  the  page 
where  the  final  values  appear. 

*  British  Offices  Life  Tables,  1893.  Select  Tables  deduced  from  the  Graduated 
Experience  of  Whole-Life  Assurances  on  Male  Lives.  Published  jointly  by  the 
Institute  of  Actuaries  and  the  Faculty  of  Actuaries.    London,  C.  &  E.  Layton,  1907. 

British  Offices  Life  Tables,  1893.  Valuation  Tables  deduced  from  the 
Graduated  Experience  of  Whole-Life  Participating  Assurances  on  Male  Lives 
(0«  Table)  at  2J-,  2|,  3,  3i,  -i  and  4i  per-cent.  Published  by  the  Institute 
of  Actuaries,  1907. 
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The  most  important  section  of  the  new  tables  comprised  in  the 
volume  consists  of  values  of  nY[x],  based  on  the  0^IJ  Table,  at 
six  rates  of  interest.  The  publication  of  these  values  is  a  noteworthy- 
event,  since  this  is  believed  to  be  the  first  time  that  policy-values 
based  on  select  tables  have  been  systematically  tabulated,  and  their 
appearance  affords  further  evidence,  if  such  were  needed,  of  the  extent 
to  which  present-daypractice  is  influenced  by  the  theory  of  select  tables. 
The  following  comparison  of  the  new  values  with  those  based  on 
Dr.  Sprague's  Select  (H[M])  Tables  incorporates  part  of  a  similar 
tabulation  given  by  Mr.  Ackland  in  his  comprehensive  survey  of 
the  British  Offices  Experience  in  1902  (J.I.A.,  xxxvii,  p.  176).  It 
will  be  seen  that  with  the  exception  of  a  few  values,  relating  to 
advanced  ages  attained,  the  0M  reserves  are  throughout  greater 
than  the  corresponding  H[M]  values. 

Comparison  of  Whole-Life  Policy-  Values. 


3  PER-CENT. 

IOOhVm 

3  PER-CENT. 

DURATIO> 

Age  at 
Entry 

Table 

5 

10 

15 

20 

30 

40 

50 

[20] 

OCM] 

5-12 

10-16 

1561 

21-72 

35-72 

51-24 

66-44 

HIM] 

3-91 

812 

13-61 

19-64 

34-10 

50-11 

65-90 

[25] 

CPG 

600 

11-94 

18-31 

2534 

40-92 

5724 

72-07 

H«l 

526 

1092 

17-14 

24-31 

40-13 

5683 

72-19 

[30] 

CPO 

7-05 

14-03 

21-42 

29-40 

46-45 

6315 

77-11 

HP« 

662 

1314 

20-67 

28-77 

46-08 

6315 

77-15 

[35] 

OEM] 

8-31 

16-48 

24-96 

33-91 

5216 

68-75 

81-41 

HIM] 

7-89 

15-86 

24-46 

33-45 

5201 

69-08 

80-94 

[40] 

OM 

982 

19-31 

28-93 

38-79 

57-88 

73-83 

HtM] 

9-56 

18-80 

2846 

3853 

57-98 

73-94 

[45] 

OEM] 

11-60 

22-54 

33  29 

43-93 

63  38 

78-22 

h™ 

11-39 

21-94 

32-93 

43-71 

63-73 

77-65 

[50] 

OCM] 

13-70 

26-18 

37-96 

49-20 

68-44 

HM 

1352 

25-69 

37-64 

4921 

6860 

[55] 

OM 

16-13 

30-17 

42-82 

54-38 

72-87 

HOT 

15-89 

29-41 

42-50 

5452 

71-97 

[60] 

OM 

18-91 

34-45 

47-70 

59-28 

HM 

18-26 

33-42 

47-34 

58-71 

On  a  question  of  terminology  it  may  be  suggested  that  the 
description  of  the  new  reserves  as  "Select  Values"  is  not  free  from 
objection.  The  values  of  nV[x]  given  are  obviously  average  values 
which  apply  to  "mixed"  lives,  and  the  term  "Select  Values" 
may  perhaps  be  regarded  as  more  strictly  applicable  to  reserves  based 
on  the  assumption  that  the  lives  are  select  at  the  date  of  valuation. 
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A  similar  criticism  applies  to  the  inclusion  of  these  policy  values  in 
the  synopsis  of  tables  among  the  functions  "tabulated  as  at  date  of 
assurance  only.'' 

It  may  be  remarked  that  the  policy  values  are  shown  to  two 
decimal  places  only,  as  against  three  in  Mr.  R.  P.  Hardy's  HM  Tables. 
This  welcome  innovation  will  not  only  save  labour  but  admits  of  the 
values  being  set  out  with  greater  clearness.  No  provision  has  been 
made  in  the  volume  for  dealing  with  paid-up  policies,  and  it  would 
have  been  of  advantage  if  extended  values  of  Aix\+t,  or  even  the 
ultimate  values  only,  could  have  been  published.  These  can,  of  course, 
be  computed  from  the  corresponding  annuity  values,  but  the  operation 
absorbs  time,  and  considering  the  frequency  with  which  paid-up 
policies  are  met  with  in  practice  it  might  not  unreasonably  have  been 
anticipated  that  these  assurance  values  would  be  given.  An 
incidental  result  of  their  exclusion  is  that  there  is  not  in  the  whole 
volume  a  single  value  of  Az  for  any  age  above  75.  where  the  select 
values  cease.  At  the  important  rate  of  ih  per-cent  the  usual 
annuity  and  assurance  values  and  commutation  columns  have  not 
yet  been  published — an  unaccountable  omission. 

As  regards  the  0[NM1  Table,  the  functions  now  given  are  practi- 
cally the  same  as  in  Messrs.  Baker  and  Raisin's  work,  the  only 
additions  being  temporary  annuities  at  2h  per-cent  and  3  per-cent. 

The  vexed  question  of  contingent  assurance  premiums  is  again 
brought  to  the  fore  in  the  volume  under  notice.  Originally,  it  will 
be  remembered,  values  of  A].,,  and  P£„  were  tabulated  on  the 
assumption  that  the  life  assured  would  experience  the  mortality 
shown  by  the  0[M]  Table  and  the  counter  life  that  of  the  0[a/]  Table. 
Subsequently  Messrs.  Baker  and  Raisin  substituted  the  0[NM]  for  the 
0[M1  Table  in  this  combination,  and  their  values  are  now  reproduced, 
but  are  accompanied  by  a  note  in  the  introduction,  in  which  it  is 
stated  that  for  the  ''principal  assuring  ages  (30  to  50)"  the  actual 
deaths  in  the  contingent  survivorship  assurance  class  were  132  in 
number  as  compared  with  116  expected  according  to  the  Cr41  Table, 
and  that,  at  these  entry  ages  taken  alone,  an  average  addition  of 
3  years  to  the  age  of  the  assured  life  will  approximately  represent 
the  actual  mortality.  That  is  no  doubt  the  case:  but,  remembering 
that  the  unadjusted  data  in  the  special  class  referred  to  are 
comparatively  meagre,  and  are  limited  to  the  experience  of  the  first 
1 1 1  years  of  assurance  ;  and  that  the  observations  for  other  age-groups, 
including  that  relating  to  ages  at  entry  23-27,  which,  it  may  be 
suggested,  are  entitled  to  be  included  among  the  principal  assuring 
ages,  do  not  confirm  the  indication  expressed  above,  the  view  may 
be  put  forward  that,  whatever  the  future  may  have  in  store,  there 
is  at  the  present  time  but  slender  foundation  for  the  suggestion 
that  the  mortality  of  the  assured  life  is  likely  to  prove  heavier  than 
that  indicated  by  the  0[NM]  Table.  As  regards  the  counter  life 
there  would  appear  to  be  no  theoretical  justification  for  adopting 
the  0[n-t]  basis  as  a  standard,  in  the  very  common  case  where  the 
counter  life  is  a  male. 

In  addition  to  the  values  of  Aly  and  Pi-y  opportunity  has  been 
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taken  to  publish  the  corresponding  joint  annuity  values,  one  life 
being  assumed  to  be  subject  to  0[XM]  mortality  and  the  other  to  0W] 
mortality.  Since  the  life  assured,  as  well  as  the  counter  life,  may 
conceivably  be  of  either  sex,  this  table  is  likely  to  prove  a  pitfall 
for  the  unwary  and  must  be  handled  with  considerable  care. 

The  second  of  the  two  volumes  under  notice  is  published  by 
the  Institute  alone,  and  consists  entirely  of  values  based  on  the 
0M  Table,  including  whole-life  limited  payment  and  endowment 
assurance  premiums  and  policy  values,  in  addition  to  ordinary  whole- 
life  reserves,  at  various  rates  of  interest.  Many  would  probably  have 
preferred  the  adoption  of  the  O^0-*  Table  instead  of  the  0M  as  the 
basis  of  some  of  the  values  here  tabulated,  but  the  latter  table  has 
the  merit  of  affording  values  which  are  strictly  comparable  with 
those  founded  on  the  HM  Table,  while  giving  effect  to  the  improvement 
in  mortality  which  is  a  predominant  feature  of  the  later  experience. 

Values  of  tPx  are  given  not  only  for  quinquennial  values  of  t  up 
to  30,  but  also  for  x+t  =  45,  50  .  .  .  70,  and  thus  form  a  distinctly 
serviceable  table.  As  regards  endowment  assurances  it  is  satisfac- 
tory to  find  both  A.xt\  and  Pxii  extensively  tabulated.  It  is  not 
however  clear  why  no  premiums  are  given  for  ages  10  to  14, 
especially  as,  later  on,  values  of  policies  effected  at  these  entry  ages 
have  been  wisely  included. 

The  ordinary  whole-life  policy  values  are  open  to  no  criticism  as 
regards  extent  as  they  are  given  for  every  age  at  entry,  from  10 
onwards,  and  all  durations,  the  tabulation  having  been  carried  out 
to  two  decimal  places  as  in  the  0[M]  volume.  It  is  pointed  out  in 
the  Introduction  that  in  certain  cases  where  the  attained  age 
exceeds  89,  >Nx>nXx+\,  this  anomaly  being  clue  to  the  fact  that  the 
annuities  upon  which  the  policy  values  are  founded  were  based  on 
integral  values  of  lx.  Since  nVx>nVx+i  when  iV<b>iV3;+»,  these 
disturbances  may  readily  be  traced  by  examining  the  values  of  iVx. 
To  take  an  example,  it  will  be  found  that,  at  3  per-cent  interest,  {V^ 
is  less  than  the  corresponding  reserves  for  all  A'alues  of  x  from  74  to 
95  inclusive,  and  it  follows  therefore  at  each  of  these  entry  ages 
the  policy- value  appertaining  to  attained  age  97  is  less  than  the 
value  relating  to  the  next  lower  age  at  entry  and  the  same  duration. 
The  defect  pointed  out  is  fortunately  of  no  practical  importance, 
but  it  throws  light  upon  the  method  adopted  in  the  case  of  the 
0M  and  0M(:,)  Tables  in  terminating  the  lx  column.  It  is  difficult 
to  see  what  advantage  is  gained  by  cutting  down  values  of  lx 
to  the  nearest  integer,  especially  as  a  different  result  would  be 
reached  by  varying  the  radix,  which,  of  course,  is  arbitrarily 
chosen,  and  the  plan  unfortunately  introduces  irregularities  at  the 
concluding  ages,  and  gives  rise  to  inconsistencies  such  as  those 
referred  to  above.  Even  if  lx  itself  were  the  function  graduated  the 
adjusted  results  would  hardly  emerge  in  the  form  of  whole  numbers, 
and  the  preferable  course  would  appear  to  be  to  regard  the  graduated 
curve,  whether  consisting  of  values  of  lx,  qx,  or  colog^,  as  when 
Makeham's  law  applies,  as  inviolate,  afterwards  making  the  dependent 
A'alues  agree  by  computing  them  to  the  necessary  number  of  decimal 
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places.  The  0[M]  Table  affords  an  instance  in  which  the  method 
here  suggested  as  the  correct  one  has  been  carried  out.  The  question 
raised  is  one  which  might  be  of  importance  in  theoretical  investi- 
gations, and  it  may  therefore  be  opportune  to  point  out  that  the 
final  values  in  the  0MW  and  0V  Tables,  as  published  in  the 
1902  volume,  cannot,  strictly  speaking,  be  regarded  as  based  on 
the  0M':,)  constants,  which  appear  on  p.  105  of  that  work,  but 
deviate  appreciably  from  the  true  values.  A  comparison  of  the 
values  of  cologp  on  page  153  of  "Account  of  Principles  and 
Methods  "  with  those  which  appear  on  p.  5  and  p.  107  of  the  1.  - 
volume  of  0M  and  0M',;  Tables,  for  ages  above  85,  will  bear  out 
what  has  been  here  said. 

Many  will  be  grateful  to  the  Institute  for  tabulating  values  of 
limited  payment  policies.  It  will  be  remembered  that  some  years 
ago  Messrs.  Hume  and  Stott  gave  values  of  these  policies,  based  on 
the  HM  Table,  at  3  per-cent  interest  (J.I.A.,  xxxiv.  p.  397),  but  the 
present  tabulation  is  a  much  more  extensive  one  and  is  amply  justified 
1  >y  the  greater  favour  Anth  which  this  class  of  assurance  is  being  viewed 
by  the  insuring  public.  There  is  an  excellent  set  of  endowment 
assurance  policy- values  given,  these  relating  to  entry  ages  from  10  to  69, 
and  quinquennial  ages  at  maturity  from  40  to  70.  It  is  satisfactory 
to  find  the  values  for  age  at  maturity  40  published,  as,  although 
assurances  payable  at  this  age  cannot  be  said  to  be  at  all  fashionable 
at  the  present  time,  it  is  becoming  increasingly  common  to  issue 
endowment  assurance  policies  for  periods  of  15  and  10  years, 
and  the  values  referred  to  will  be  very  useful  if  it  should  be 
thought  necessary  to  resort  to  interpolation.  The  use  of  Garment  s 
handy  little  volume  of  tallies  is  often  attended  with  a  slight 
drawback  owing  to  the  absence  of  values  relating  to  age  at 
maturity  -45,  which  is  often  met  with  in  practice,  as.  although 
by  making  use  of  the  corresponding  value  for  maturity  age  50 
taking  x  five  years  older,  the  term  of  the  assurance  remaining  constant ) 
■very  little  harm  is  done,  the  trifiing  error  is  not  always  on  the  safe 
side.  The  following  little  table  illustrates  this  remark,  and  gives  an 
idea  of  the  progression  of  these  policy  values  when  the  term  and 
duration  of  the  assurance  remain  constant,  the  age  at  entry  and,  in 
consequence,  the  maturity  age  varying. 

Endowment  Assam /< a  Policy-  Values. 

0M  100 „Y,  •  .  3    PER-CENT. 


*  =  15 

t=2a 

^  =  35 

- 

Age  at 

Age  at 

Eutry 

n  =  o 

R=10 

Entry 

B=10 

n=20 

Entry 

71  =  10 

a  =  25 

X 

X 

j: 

25 

2791 

6078 

15 

30-76 

7284 

10 

18-59 

5926 

30 

2776 

6U-57 

20 

30-72 

72-69 

15 

18-77 

5919 

35 

27-59 

60-33 

25 

3061 

72-47 

20 

18-92 

5907 

40 

27-41 

6003 

30 

30-46 

72-21 

25 

19-04 

58-99 

45 

2721 

59-63 

35 

3040 

71-91 

30 

19-30 

59-02 

50 

2695 

59  05 

40 

30-49 

71-54 

35 

19-88 

59-2S 

55 

2659 

58-W 

45 

3077 

71-04 
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As  in  the  case  of  the  select  tables  the  usefulness  of  the  4^  per-cent 
policy- values  is  considerably  limited  by  the  non-publication  of  the 
corresponding  annuity- values  and  commutation  columns. 

The  inevitable  comparison  of  the  latest  volume  with  Mr.  R.  P. 
Hardy's  "Valuation  Tables"  suggests  that  the  former  contains  not 
only  much  more  but  also  much  less  than  its  well-worn  predecessor. 
Many  will  no  doubt  regard  it  as  a  distinct  advantage  to  have  all 
the  classes  of  policy-values  in  a  single  volume,  though,  on  the  other 
hand,  the  necessity  for  turning  to  another  volume  for  the  values  of 
A.r  and  ax  and  the  temporary  annuity-values  which  are  a  feature  of 
Hardy's  Tables  and  are  so  constantly  required  in  dealing  with 
conversions  of  policies,  is  somewhat  of  a  drawback.  Further,  one 
will  sorely  miss  the  extremely  useful  little  tables  of  logarithms  and 
reciprocals  which  appear  in  the  earlier  volume,  and  one  could 
wish  that  it  had  been  found  possible  to  include  these,  not  only  in 
the  present  work,  but  also  at  the  end  of  every  volume  of  monetary 
tallies  issued  by  the  Joint  Mortality  Committee. 

AA  ith  the  0M  volume  is  issued  a  separate  print  giving  the  values 
of  temporary  annuities  at  2f  per-cent,  according  to  both  the  0M  and 
()Ml'!  Tables. 

It  would  be  improper  to  conclude  this  review  without  expressing 
appreciation  of  the  valuable  work  which  has  been  performed  by  the 
compilers  of  the  volumes  dealt  with  above.  A  careful  study  of 
the  Tables  reveals  the  magnitude  of  the  task  which  has  been 
accomplished,  and  the  thanks  of  the  profession  will  be  given  without 
stint  to  all  who  have  taken  part  in  the  preparation  of  the  volumes, 
and  especially  to  the  members  of  the  Committee  of  the  Institute, 
who  have,  in  conference  with  a  standing  Committee  of  the  Faculty 
as  regards  the  earlier  volume,  borne  the  brunt  of  the  work. 

J.  S. 
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Examination  for  Admission  to  the  Class  of  Associate 

(Part  I). 

Examiner — Peoe.  S.  L.  Loxey,  M.A. 
Supervisors — Messes.  A.  G.  Hemming  axd  W.  P.  Phelps,  M.A. 

First  Paper. 

1.  Without  using  logarithms  multiply  2-347639  by  4-6237,  and 
divide  unity  by  2-7182818,  in  each  case  correct  to  three  places  of 
decimals.     [Contracted  methods  are  preferred.] 

2.  A  plot  of  land,  of  frontage  47  feet  and  depth  180  feet,  is  let 
at  a  ground  rent  of  £18 ;  what  rent  to  the  nearest  shilling  is  this 
per  acre  ? 
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3.  Show  how  to  obtain  the  square  root  of  an  expression  of  the 
form  a  +  v  b,  where   <b  is  a  surd. 

Express 

2s/2v/IWl5-  v/2 

s  4-  N/15 
as  the  sum  of  two  simple  surds. 

4.  Write  down  the  roots  of  the  quadratic  equation 

ax2  +  bx  +  c  =  0. 
If  a,  h,  c  be  all  real,  prove  that  the  roots  of  the  equation 


-L  +    \+    »    -3=o 

a;  +  a      x  +  o      x  +  c      x 


are  real. 


5.  Prove  the  formula  for  the  sum  of  a  number  of  quantities 
which  are  in  geometrical  progression,  and  find  under  what  conditions 
the  sum  of  an  infinite  geometric  progression  can  be  obtained. 

Show  that  the  sum  of  an  infinite  geometrical  progression, 
whose  common  ratio  is  positive  and  less  than  unity,  can  never  be 
less  than  four  times  its  second  term. 

6.  Find  the  number  of  permutations  of  the  letters  in  the  word 
proportional  taken  all  at  a  time. 

Find  also  the  number  of  different  choices  of  five  letters  that 
can  be  made  from  the  same  word. 

7.  Prove  the  Binomial  Theorem  for  a  positive  integral 
exponent. 

Find  which  term  in  the  expansion  of  (7  +  4x)19  has  the 
greatest  coefficient. 

8.  Define  a  logarithm,  and  state  the  fundamental  properties  on 
which  their  use  is  based. 

Find  the  value  of  x  to  three  places  of  decimals,  given  that 
Sx  =  \x  +  6  x  2X. 

9.  Show  that  the  number  of  solutions  in  positive  integers, 
including  zero,  of  the  equation  x+2i/=2n,  where  n  is  an  integer, 
is  n  + 1. 

At  an  entertainment  the  prices  of  admission  were  Is.,  2s., 
and  10-:>.,  and  the  total  receipts  were  £50  ;  in  how  many  ways  can 
the  audience  haAe  been  made  up ? 

10.  If  the  probabilities  of  the  happening  of  two  independent 
events  are  each  known,  find  the  probability  that  one  at  least  will 
happen. 

A  pack  of  well-shuffled  playing  cards  is  dealt  out,  as  in 
Avhist,  to  four  players  A,  B,  C  and  D  successively.  Find  the  chance 
that  A  and  C  may  have  all  their  cards  of  the  same  colour,  given  that 
log  ( 26)  =  26-60562  and  log  (  52)  =  67-90665. 
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11.  Two  persons,  A  and  B,  play  for  a  stake,  each  throwing 
alternately  two  dice,  A  commencing.  A  wins  if  he  throws  6, 
B  if  he  throws  7,  the  game  ceasing  as  soon  as  either  event  happens. 

AY  hat  ratio  will  As  chance  of  winning  hear  to  B's  ? 

12.  Show  that  A      =      . 


If  ,'(   "^  denote  the  quantity    - — — r -, -,  show 

C(«+1)  .  .   .   (./'+///  -1) 

that  AV"n,)=(  -  l)nm(m  +  l)  .  .  .  (m  +  n  -  l)af~m-n\ 

nil  Paper. 

13.  A  man  sells  out  £20,000  2 A  per-cent  Consols  at  86i,  and 
invests  the  resulting  money  in  Canada  3  per-cent  Stock  at  97f  ; 
taking  brokerage  and  other  expenses  of  sale  in  each  case  to  he 
£4  per-cent  of  the  face-value  of  the  stock,  find  the  change  in  his 
income  to  the  nearest  shilling. 

14.  A  man  has  a  certain  quantity  of  money  in  his  pocket  :  he 
pays  away  half  what  he  has  and  half-a-sovereign  more  ;  he  then 
pays  away  half  of  what  he  then  has  and  half-a-sovereign  more  ;  he 
repeats  the  process  again,  and  finally  has  £2.  3s.  left :  how  much 
had  he  to  start  with  \ 

15.  If  P  be  a  rational  integral  algebraic  expression  containing  x, 
which  A-anishes  when  x  =  a,  show  that  x  -  a  is  a  factor  of  P. 

Find  the  factors  of  the  expression 

{b-c)  +  b5(c-a)  +  <?(a-b). 

16.  Show  that  the  product  of  any  four  consecutive  numbers 
increased  by  unity  is  a  perfect  square,  and  that  the  product  of  any 
four  consecutive  odd  numbers  increased  by  sixteen  is  also  a  perfect 
square. 

17.  Find  the  sum  of  n  terms  of  the  series 
(1)  1-+2-  +  3-+  .  .  .  ; 

/     V      1_  _J 1 

1 .2.4  +  2. 3.5      3.4.6 

18.  Prove  that  nCr  +  nGr-i  =  n+iCr. 

Show  also  that  the  number  of  ways  in  which  a  +  h  different 
things  may  be  arranged  in  a  row  in  such  a  manner  that  no  two  of 

a  a  +  1 

the  b  things  may  be  adjacent  is       *  r~~^  . 
J  J  a-b+ 1 


19.  If  n  be  a  positive  integer,  find  the  sum  of  the  coefficients  in 
the  expansion  of  (1  +.x)n  in  powers  of  x. 

Prove  that  the  number  of  combinations  of  In  things  taken 
n  at  a  time,  when  n  of  the  things  are  alike  and  the  rest  all  different, 

is  2". 


1907.]        Examination  for  Class  of  Associate  (Part  II).  587 

20.  Making  use  of  the  Tables,  find 

(1)  the  seventh  root  of  the  fourth  power  of  3- 2 4 7  ; 

(2)  the  number  of  digits  in  34'. 

21.  Assuming  the  truth  of  the  Exponential  Theorem,  obtain  the 
expansion  of  log,.(l  +.'),  and  hence  find  the  value  of  logt,2  correct 
to  four  places  of  decimals. 

Find  the  sum  to  infinity  of  the  series 

2.3      3.4      4.5      5.6 
correct  to  four  places  of  decimals. 

22.  Explain  the  meaning  of  the  words  Probability  or  Chance, 
and  show  how  they  are  mathematically  measured. 

The  sum  of  two  positive  integers  (excluding  zero)  is  100; 
find  the  chance  that  their  product  exceeds  1,200. 

23.  Prove  Lagrange's  Interpolation  Formula 

(x-b)(x-c)...(x-k)         (x-a)(x-c)...(x-k) 
"*     "«  (a  _  0)(a  -  c)  ...  (a  -  k)        b  (b  -  a){b  -  c)  .  .  .  (b  -  J:) 

(x-a)(x-b)... 


:  •  -  +  Uk\k-a)(k-b)  .  .  .' 

explaining  carefully  its  use. 

24.  Define  the  symbols  A,  E,  and  Z,  and  prove  that  -  and  A 
are  equivalent. 

Show  that  Wax4>(x)  =  ax.(aE)p<l>(x),  and  that 


a-l 


a-l  (a -If 


where  c/>(.v)  is  any  rational  integral  algebraic  function  of  x. 


Examination  for  Admission  to  the  Class  of  Associate 
(Part  II). 

Examiners — Messrs.  H.  Beaemax,  W.  H.  Hodgsox,  A.  C.  Thoene, 
and  H.  IT.  Teouxceb,  M.A. 

First  Pajk  r. 

1.  Prove  from  first  principles  that  if  there  be  two  annuities- 
certain,  one  payable  at  the  end  of  every  nh.  interval  of  a  year  and 
the  other  at  the  end  of  every  fth  interval  of  a  year,  the  amounts 
payable  annually,  the  effective  rate  of  interest  and  the  time  for 
which  they  are  to  run  being  the  same,  the  ratio  of  the  value  of  the 
first  annuity  to  that  of  the  second  is  independent  of  the  time  for 
which  they  are  to  run. 
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2.  From  the  following  data,  find  the  value  of  2|?3oTw  : 

Age     Alive  at  beginning    Entered  during        Left  during  Died  during 

(x)       of  year  of  age  (as)      year  of  age  (x)      year  of  age  (x)      year  of  age  (x) 

30  12335  420  232  91 

31  12432  397  245  94 

32  12490  404  256  98 

33  12541  381  239  101 

3.  Obtain  a  formula  for  the  net  annual  premium,  payable  for 
n  years,  for  a  Whole-Life  Assurance  on  (x),  it  being  a  condition  that, 
should  death  occur  within  n  years,  in  addition  to  payment  of  the 
sum  assured,  the  excess  of  the  net  premiums  actually  paid  over  those 
which  Avould  have  been  paid  under  an  ordinary  Whole-Life  Policy 
would  be  returned. 

4.  A  certain  sum  of  cash  is  to  be  employed  in  either  of  the 
following  ways  : 

(a)  To   convert    an    ordinary    Whole-Life    Policy   into   an 

Endowment  Assurance. 

(b)  To  limit  the  number  of  future  premiums  payable  under  an 

ordinary  Whole-Life  Policy. 

Deduce  formulae  from  which  it  will  be  possible  to  obtain, 
in  the  case  of  (a),  the  date  at  which  the  Endowment  Assurance 
would  mature,  and,  in  the  case  of  (b),  the  number  of  future  premiums 
payable. 

5.  (a)  Write  down  the  formula?  for  the  Single  Premium,  and 
the  Annual  Premium,  payable  during  /  years  only  but  ceasing  on 
the  first  death,  for  an  annuity  deferred  n  years  on  the  joint  lives 
and  the  life  of  the  survivor  of  (x)  and  (y),  it  being  assumed  that  the 
mortality  experienced  during  the  period  of  n  years  will  accord  with 
a  certain  table  (A)  and  after  n  years  with  another  table  (B),  n  being 
greater  than  t. 

(b)  If  the  only  data  available  under  table  (A)  consist  of  a 
table  of  Term  annuities  on  Single  lives,  how  would  you  compute  the 
Single  Premium  1 

6.  Explain  why  the  ratio  of  the  average  number  of  deaths 
between  ages  (x)  and  (x  +  n)  to  lx  is  not  an  adequate  measure  of  the 
force  of  mortality  at  age  (x)  and  deduce  the  perfect  measure  of  the 
latter  :  if  the  average  number  of  deaths  between  ages  (x  -  n)  and 
(x  +  n)  were  taken,  would  the  ratio  be  more  satisfactory  1  Give 
reasons  for  your  answer. 

7.  Give  a  short  account  of  how  you  would  proceed  to  construct 
a  table  of  the  values  of  /xx  and  ex. 


19  '7.  Examination  fur  Class  of  Associate  (Part  II).  589 

8.  It  is  desired  to  raise  £100,000  by  an  issue  of  Debentures. 
£5,000  is  to  be  set  aside  each  year  to  pay  interest  and  provide  for  the 
redemption  of  the  Debentures,  the  sum  to  be  apportioned  as  follows : 

(1)  Interest  at  4|  percent  is  to  be  paid  at  the  end  of  each 

year  on  the  Debentures  then  outstanding. 

(2)  The  balance  of  the  £5,000  is  to  be  invested,  to  yield 

2h  per-eent,  to  provide  for  triennial  drawings  of  the 
Debentures  at  a  premium  of  5  per-eent.  the  first  drawing 
to  be  at  the  end  of  the  third  year  from  the  date  of  the 


Obtain  an  expression  for  the  number  of  years,  at  the 
expiration  of  which  the  whole  loan  would  be  paid  off. 

9.  («)  Having  calculated  tables  of  the  functions 

(1  +  ?)",  rn,  s-    and  a- 

what  checks  could  be  used  to  test  the  accuracy  of  the  figures  ! 

(ft)  Interest  tallies  frequently  contain  values  of  these 
functions  at  1  per-eent,  1^  per-eent,  Are.  For  what  purpose,  and 
under  what  conditions,  can  these  columns  be  used  \ 

10.  Assuming  that  deaths  are  uniformly  distributed  in  each  year 
of  age,  find  the  probability  that  of  three  lives  (as),  (y)  and  (z) 

(a)  At  least  two  will  die  within  f  years. 

(b)  That  (as)  will  die  in  the  tth  year,  (y)  and  (z)  surviving 

him. 

(c)  That  (as)  will  die  within  /  years  and  that  (y)  will  die 

before  (z)  or  within  /  years  after  the  death  of  (?) 

11.  Derive   and  give  a  verbal  interpretation  of   the    following 
formulae  : 

nVx  =  (p*  +  ^  +  l)Ax+„  -  (Px  +  ^ 


(b)  P,: 


hAj^-ct  4~  V  nPx-T-m  n-±-m  'a;  —  m  V 

1  4-    a-  i"i  —  i/i 


12.  Brewery  i  per-eent  Debentures,  redeemable  in  the  year 
1917  at  105,  are  at  present  quoted  in  the  market  at  95.  A 
proposal  is  being  brought  forward  to  convert  the  Debentures  into 
3  per-eent  Stock,  redeemable  at  par  in  1937,  £133.  6.5.  8J.  of  the 
new  Stock  being  allotted  for  each  £100  of  the  present  holding.  To 
what  extent  should  the  Market  cpiotation  of  the  Stock  be  affected 
by  the  proposed  conversion  on  the  assumption  that  the  approximate 
yield  at  Market  price  should  remain  the  same  1 

VOL.  XLI.  2    T 
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13.  An  Endowment  Assurance  to  mature  at  age  (x+tii)  was 
issued  n  years  ago,  on  a  life  then  aged  (./•),  with  the  condition  that, 
if  death  occurred  within  the  m  years,  the  premiums  paid  were  to  be 
returned  together  with  half  of  the  sum  assured,  but  that  on  maturity 
the  sum  assured  only  would  be  payable.  Find  by  the  retrospective 
method  the  value  of  the  policy  at  the  present  time  and  prove  the 
identity  of  this  expression  with  that  obtained  by  valuing  by  a 
prospective  formula.     Assume  net  premiums  throughout. 

14.  Explain  clearly  the  principles  and  uses  of  an  ordinary 
Conversion  Table.  How  would  you  proceed  to  form  such  a  table 
and  what  steps  would  you  take  to  prevent  an  error  accumulating  ? 

Show,  by  the  use  of  first  and  second  differences  only, 
that  the  value  of  A-X.^ZT>  may  be  obtained  by  entering  the  table 
with  gJ..„_w+ii.  m 

m    I 

15.  What  is  meant  by  Select  Tables'?  State  and  explain  the 
symbols  usually  adopted. 

Given  complete  tables  of  the  I)  and  !M  columns,  explain  in 
detail  how  you  would  construct  tables  of  select  temporary  annuities 
by  the  aid  of  logarithms. 

16.  Given  the  formula 
1  /  x       1 


Ma* 


hi  =    ~  («u  +  u  1  +  u  2  +    •  •  •    +  »-)  -  —  (»o  +  tt») 


'.ill 


1    /dun      thu\    p 
12m  \ox       ax  J 


and  assuming  that  the  terminal  values   of  the    function   and   its 
differential  coefficients  vanish,  deduce  an  approximation  to  the  value 

of  I  Uxdx,  involving  7i,  u.-n,  un,  >hn,  Usn,  &c. 

Show  how  to  apply  the  formula  so  deduced  to  calculate  the 
value  of  (fo-. 

Third  Papt  r. 

17.  A  Bank  employs  300  clerks  :  they  enter  at  age  18  at  a  salary 
of  .£30  per  annum,  which  is  increased  £10  a  year  up  to  a  maximum 
of  £300  :  at  age  60  they  retire  on  a  pension.  Assuming  that 
10  per-cent  leave  the  Bank  after  exactly  five  years'  service  and  that 
after  twenty  years'  service  5  per-cent  are  promoted  from  the  clerical 
staff  to  higher  positions,  how  would  you  proceed  to  find  the  ultimate 
state  of  the  clerical  staff  in  the  following  particulars? 

(a)  Total  annual  sum  payable  in  salaries. 

(b)  Number  superannuated  each  year. 

(c)  Number  of  pensioners  on  the  books. 
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18.  The  leaseholder  of  property,  which  has  30  years  to  run,  of 
annual  value  £100,  wishes  to  sell  the  remainder  of  his  lease  after 
reserving  to  himself  the  rental  for  the  next  10  years.  A  purchaser 
wishes  to  realize  5  per-cent  on  his  outlay  for  the  entire  term,  it  being 
assumed  that  he  will  not  be  able  to  re-invest  at  more  than  3h 
per-cent..     What  must  he  give  for  the  property  .' 

19.  On  the  assumption  that  aj-">)  =  ax+  —r1-  ,  prove  algebraically 

l'/// 

and  by  general  reasoning  that  the  addition  to  be  made  to  Px  in  order 
to  obtain  P(,.'rt)  is  (P*  +  d)(?^P£m)\ 

20.  Given  the  equation 

log  tpi:  =  t  log  s  +  cr(cf  -  1  )log  g 
deduce  the  values  of  lx  and  nx. 

If  Grompertz's  formula  for  the  law  of  mortality  holds,  prove 
that  for  n  joint  lives  of  different  ages  we  may  substitute  one  or  any 
number,  m,  joint  lives  of  equal  ages  ;  and  if  Makeham's  formula 
holds,  prove  that  we  can  substitute  the  same  number,  n,  joint  lives 
of  equal  ages. 

2 1 .  What  do  y<  >u  understand  by  a  Commutation  Table  ?  Explain 
the  relations  of  the  columns  to  each  other. 

Obtain  an  expression,  in  commutation  symbols,  which  will 
give  a  close  approximation  to  the  annual  premium  for  a  deferred 
annuity,  payable  during  the  remainder  of  a  life,  now  aged  x,  after  the 
expiration  of  n  years,  the  annuity  to  be  payable  by  half-yearly 
instalments  and  apportionable  to  the  day  of  death. 

22.  Prove  the  formulae 

(a)  A.x  =  l -Sax 

(b)  Ax  =  /</',-    ,'• 

23.  Having  given  a  series  of  equidistant  terms,  show  how  to 
suit-divide  each  interval  into  n  parts. 

Calculate  the  values  of  p3i,  p3-2,  p33  and_p34,  having  given  that 
#50  ="99405  ^40  ='99085 

^.  =  •99262  y4.5  =  '98847 

24.  Explain  the  principles  that  should  guide  you,  in  the  collection 
and  disposal  of  your  data,  if  you  were  called  upon  to  construct  a 
Mortality  Table  from  Census  Returns  and  Death  Registers. 

If  the  population  by  the  Census,  taken  on  1  April  1891, 
be  P  and  that  by  the  Census,  taken  1  April  1901,  be  ?P,  show 
that  the  true  mean  population  of  the  10  years,  1  January  1891  to 
31  December  1900,  will  be  represented  by  the  expression 

/P-P 
i 
r«loger 

o  T  o 
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Examination  for  Admission  to  the  Class  of  Fellow 
(Part  III). 

Examiners — Messrs.  A.  Lbtinb,  M.A.,  E.  A.  Rvsiier.  J.  Spencer, 
and  R.  R.  Tilt. 

First  Taper. 

1.  Give  a  short  account  of  the  method  of  construction  of  the 
London  Life  Table,  1891-1900. 

2.  It  is  desired  to  investigate  the  Sickness  Experience  of  a 
Friendly  Society.  Draft  a  form  of  card  for  use  in  collecting  the 
necessary  data,  and  explain  how  you  would  proceed  to  deduce 
tables  of  ungraduated  sickness  rates  for  various  periods  of  attack. 

Having  given  the  following  ungraduated  data,  apply 
Mr.  G.  F.  Hardy's  Friendly  Society  formula  to  obtain  the  graduated 
values  of  ;/30,  M31,  and  u3.2. 


Age 

Age 

Age 

(*) 

"j 

llx 

"x 

21 

"0409 

28 

"0526 

35 

"0760 

00 

"0429 

29 

"0563 

36 

0778 

23 

"0422 

30 

"0os7 

37 

"0828 

24 

'0530 

31 

"0595 

38 

"0846 

25 

"0505 

32 

'0647 

39 

"0836 

26 

"0459 

33 

"0669 

40 

'0916 

27 

"0499 

34 

"0746 

41 

"0956 

3.  Describe  the  method  suggested  by  Mr.  G.  F.  Hardy  of 
deducing  formulas  for  graduation  by  summation  based  on  the 
assumption  of  constant  third  differences. 

Show  how.  without  actual  trial,  the  suitability  of  any  given 
formula  for  employment  in  practice  may  lie  determined. 

4.  Explain  shortly  the  method  adopted  in  the  graduation  of 
the  0[SM1  Table,  dealing  separately  with 

(a)  the  ultimate  table,  and 

(b)  the  first  five  years  of  assurance. 

5.  State  in  what  form  the  results  of  the  investigation  made  by 
the  Actuarial  Society  of  America  into  98  special  classes  of  risks  are 
published,  and  mention  generally  the  distinctive  features  disclosed 
1  >y  those  results. 

How  far  do  you  regard  the   experience  as  serviceable  in 
dealing  with  questions  of  extra  risk  in  other  countries  ? 

6.  For  what  purposes  and  by  what  methods  have  actuarial 
tallies  been  constructed  from  statistics  relating  to  the  families  of 
the  Peerage  1 
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7.  In  the  calculation  of  office  rates  of  premium,  do  you 
consider  it  desirable  to  employ  the  same  mortality  basis  for 
participating  as  for  non-participating  assurances  .'    Consider  specially 

(a)  Whole-Life  Assurances  ; 
(//)  Endowment  Assurances. 
"What  practical  difficulties  have  to  be  borne  in  mind  ] 

8.  What  bases  as  to  mortality,  interest,  and  loading  would  you 
employ  in  calculating  office  premiums  for  Double  Endowment 
Assurances  ?     Give  reasons  for  your  answer. 

In  what  circumstances  and  to  what  extent  do  you  regard  this 
plan  as  suitable  in  dealing  with  proposals  on  under-average  Lives  ! 

Second  Paper. 

9.  What  alternative  bases  as  regards  mortality  have  been 
suggested  for  the  computation  of  premiums  for  Contingent 
Survivorship  Assurances  ?  State  which,  in  your  opinion,  is  most 
suitable  and  give  your  reasons. 

How  far  would  you  regard  the  mortality  basis  adopted  in 
the  calculation  of  the  premiums  as  appropriate  for  the  calculation  of 
valuation  reserves  for  Contingent  Survivorship  Assurances  1 

10.  Investigate  the  origin  of  the  theoretical  error  involved 
in  the  valuation  of  Endowment  Assurances  in  groups  by 
Mr.  Lidstone's  method,  assuming  that  the  Mortality  Table  follows 
Makeham's  Law. 

In  a  group  of  400  Endowment  Assurances  maturing  in 
1929  and  assuring  together  £250,000,  all  the  policies  mature  at 
ages  varying  from  45  to  65  except  one  for  £1,500  on  a  life  now 
aged  53.  How  would  you  deal  with  this  policy  in  the  valuation? 
Give  reasons  for  your  answer. 

11.  What  are  the  different  methods  adopted  in  practice  for  the 
valuation  of  Whole-Life  Limited-Payment  Policies  I 

An  office  whose  limited-payment  premiums  are  obtained  by 
commuting  its  ordinary  whole-life  premiums  by  the  H[M1  Table  at 
3f  per-cent  interest  makes  a  net  premium  valuation  of  its  ordinary 
business  by  the  O  Table  at  3  per  cent.  What  would  you  consider 
a  suitable  basis  for  the  valuation  of  its  limited-payment  policies, 
assuming  that  the  office  transacts  a  large  business  under  this  plan  ? 

12.  A  progressive  mutual  life  office,  whose  new  business  has 
largely  increased  in  recent  years,  has  hitherto  valued  by  the 
combined  HM  and  HM("}  Tallies  at  3  per-cent,  and  has  declared  at 
four  successive  quinquennial  distributions  a  cash  bonus  equal  to 
30  per-cent  of  the  ordinary  premiums  paid.  It  has  been  decided  to 
adopt  the  new  British  Offices  Experience  for  future  valuations. 
State  what  basis  of  valuation  you  would  recommend  and  discuss  the 
effect  of  the  change  on  the  reserves  and  on  the  relative  amounts  of 
profit  from  the  various  sources. 
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13.  What  arc  the  different  methods  that  have  been  proposed 
for  valuing  joint-life  policies  in  offices  transacting  industrial  business 
and  consequently  having  a  large  number  of  these  risks  ] 

Which  do  you  think  the  most  suitable  for  practical  purposes  ? 

Give  reasons  for  your  answer. 

14.  In  a  proprietary  company  transacting  a  large  new  business 
the  expenses  of  the  life  department  are  fixed  at  10  per-cent  of  the 
premium  income,  and  the  shareholders  and  participating  policy- 
holders are  entitled  to  share  in  the  divisible  surplus  in  the 
proportions  1  :  8  respectively.  A\  hat  steps  would  you  take  to  satisfy 
yourself  as  to  the  probability  of  being  able  to  maintain,  in  future,  a 
given  rate  of  compound  reversionary  bonus  I 

15.  What  principles  would  govern  you  in  valuing  the  liabilities 
and  assets  of  a  life  assurance  company  for  purposes  of  transfer,  and 
to  what  points  would  you  give  special  consideration  before  deciding 
upon  the  terms  of  such  transfer  1 

16.  A  company  guarantees,  in  the  case  of  participating  policies, 
a  minimum  surrender-value,  after  payment  of  two  years"  premiums, 
of  a  certain  fixed  proportion  of  the  total  premiums  paid.  It  is 
desired  to  adopt  a  basis  for  surrender-values  which,  while  conforming 
to  this  guarantee,  shall  be  similar  for  all  ordinary  classes  of  policies 
and  for  all  durations. 

Discuss  the  basis  and  formula  you  would  suggest,  dealing 
specially  with  any  difficulties  that  may  arise  in  the  early  policy 
years,  and  also  in  the  case  of  lives  subject  to  extra  premium  on 
account  of  occupation. 

Third  Paper. 

17.  An  office,  whose  participating  premiums  are  the  H[M]  3  per- 
cent rates  loaded  with  a  percentage  and  a  constant,  makes  annual 
valuations  by  the  0M^  Table  at  2f  per-cent.  Explain  how  you 
would  estimate  and  divide  the  profit  from 

(a)  Interest. 

(b)  Mortality. 

18.  A  is  absolutely  entitled  to  one-fifth  of  the  under-mentioned 
fund  on  the  death  of  B.  Draft  letters  (a)  to  a  proposed  vendor 
informing  him  of  the  conditions  on  which  your  company  is  prepared 
to  purchase,  and  (b)  to  the  company's  solicitors  instructing  them 
to  proceed  with  the  purchase. 

£10,000  Consols. 

Rs.  25,000  Indian  Rupee  Paper  3i  per-cent. 

£12,000  advanced  at  4i  per-cent,  on  Mortgage  of  a  Freehold 
Farm. 

£4,000  advanced  in  equal  shares  to  four  beneficiaries  and 
£2,000  advanced  to  the  vendor. 
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19.  What  preliminary  enquiries  would  you  make  before 
entertaining  a  proposal  for  a  loan  on  a  Life  Interest  !  Some  offi  - 
make  a  practice  of  refusing  to  purchase  such  interests  though  willing 
to  lend  upon  them.  What  are  the  difficulties  which  give  rise  to 
this  distinction,  and  why  do  they  not  apply  in  the  ease  of  loans? 
Show  how  the  distinction  is  intensified  in  the  case  of  Reversionary 
Life  Intel'  -•  s. 

20.  A  (a  naval  officer),  aged  25,  is  entitled  on  the  death  of  B,  a 
male,  aged  65,  to  a  life  interest  in  an  estate  producing  from  well 
secured  ground  rents,  £3,000  a  year.  He  desires  to  raise  £'1.000, 
giving  a  charge  on  his  life  interest  to  he  paid  by  six  half-yearly 

instalments  accruing  from  the  death  of  B.  Give  a  formula  for 
the  amount  of  the  charge,  shewing  clearly  the  nature  of  the  assurance 
and  your  method  of  calculating  the  premium.  What  mortality 
tallies  and  rates  of  interest  would  you  use  ! 

21.  An  advance  of  £5,000  is  to  he  made  on  an  absolute  reversion 
of  ample  value  in  consideration  of  a  reversionary  charge  to  be  paid 
on  the  death  of  the  tenant  for  life,  a  male,  aged  60.  The  reversioner 
is  to  have  the  option  to  redeem  the  charge  during  the  first  five  years 
on  payment  of  £5.000  with  compound  interest  at  5  per-eent  per 
annum,  and  if  he  make  a  cash  payment  at  the  end  of  that  period 
the  option  is  to  be  extended  for  a  further  five  years. 

Investigate  formulas  for  the  amount  of  the  reversionary 
charge  and  the  amount  of  the  cash  payment  to  be  made  at  the  end 
of  five  years. 

*22.  A.  aged  30,  is  entitled  at  the  death  of  his  father,  aged  65, 
should  he  then  be  living,  to  a  large  settlement  fund.  Find  the 
amount  of  the  reversionary  charge  which  he  should  give  for  an 
immediate  advance  of  £3,000  and  an  annuity  of  £250  per  annum  to 
be  paid  to  him  quarterly  whilst  he  and  his  father  are  both  living. 

*23.  A  sum  of  £8,000  2A  percent  Consols  is  charged  with  the 
payment  of  the  following  annuities  : 

£50  to  a  female,  aged  72. 

£40 75. 

£60     ,,    male,    aged    71,   and   an   annuity   of  £30  to  any 
widow  he  may  leave  (he  has  a  wife  living,  aged  70). 

£10  to  the  trustees  so  long  as  the  trust  lasts. 

The  surplus  income  is  to  be  distributed  by  the  trustees  periodically 
at  their  discretion  amongst  five  persons  in  equal  shares,  and  the 
capital  is  to  be  distributed  in  similar  shares  as  the  annuitants  die. 
Find  the  value  of  a  fifth  share. 

*  In  answering  these  questions  the  Candidate  is  to  set  out  his  work  as  in  an 
actual  numerical  valuation,  but  to  exhibit  the  final  results  in  terms  of  the 
actuarial  functions  involved,  without  inserting  the  numerical  values  of  the 
functions,  stating,  however,  the  mortality  tables  and  rates  of  interest  which  he 
would  use. 
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*24.  Estimate  the  market  value  of  a  whole-life  policy  for  £4,000 
on  a  male,  horn  4  July  1845.  The  annual  premium  is  £80,  due 
1  June,  and  the  bonus  additions  to  31  December  1903,  amount  to 
£1,600.  The  basis  of  distribution  is  a  cash  bonus  of  a  uniform 
percentage  of  the  premiums  paid  during  the  quinquennium  with  an 
option  to  take  an  equivalent  reversionary  bonus.  At  the  last  three 
divisions  the  cash  bonus  has  been  25  per-cent  of  the  premiums  paid, 
with  an  interim  bonus  at  the  same  rate. 


Examination  for  Admission  to  the  Class  of  Fellow 
(Part  IV). 

Examiners — Messes.  H.  W.  Andbas,  J.  R.  Hast,  E.  C.  Thomas,  and 
J.  D.  Watson. 

First  Paper. 

1.  Distinguish  between  real  and  personal  property. 

In  what  circumstances  can  the  same  class  of  property  be  in 
some  cases  real  "  and  in  other  cases  " personal"  property  1  How 
would  such  a  distinction  affect 

(a)  Estate  or  other  duties  :  and 

(b)  The  doctrine  of  notice  ? 

2.  A  has  a  general  power  of  appointment  over  settled  funds  at 
his  death,  and  appoints  a  sum  to  B,  who  asks  you  to  lend  on  his 
reversionary  interest.  What  legal  points  would  require  your 
consideration  1 

3.  Define  "Insurable  Interest,"  "Warranty,"  and  ''Fraudulent 
Misrepresentation." 

Is  an  "  Indisputable  Policy  "  legal  in  England  ? 

4.  The  Eules  of  a  Bank  Provident  Fund  securing  annuities  to 
the  widows  of  members  dying  after  15  years'  active  service  provide 
that  in  the  event  of  death  within  the  first  15  years  of  service  the 
contributions  are  to  be  returned  with  compound  interest  at 
4  per-cent  per  annum.  If  death  occur  after  15  years,  the  accumulated 
contributions  of  wimarried  members  only  axe  to  be  returned.  The 
contribution  is  a  fixed  percentage  of  the  annual  salary,  and  is 
payable   monthly.      How    would   you    calculate    the  value    of   the 

Return  of  Contribution  "  benefit  in  a  valuation  based  on  4  per-cent 
interest  I 

i:'  In  answering  this  question  the  Candidate  is  to  set  out  his  work  as  in  an 
actual  numerical  valuation,  but  to  exhibit  the  final  results  in  terms  of  the 
actuarial  functions  involved,  without  inserting  the  numerical  values  of  the 
functions,  stating,  however,  the  mortality  tables  and  rates  of  interest  which  he 
would  use. 
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5.  Describe  the  difference  between  a  cash  account  and  a 
revenue  account,  and  show  how  the  latter  acts  as  a  connecting 
link  between  two  consecutive  balance-sheets. 

How  would  you  treat  the  following  items  in  the  published 
annual  accounts  of  a  Life  office  ? 

(a)  Unpaid  half-yearly  instalments  of  annual  premiums. 
(h)   Interest  accrued  but  not  yet  payable. 

(c)  One-third  credit  premiums. 

(d)  Reductions  of  premium  by  application  of  bonus. 

6.  State  the  advantages  and  disadvantages,  with  the  respective 
modes  of  transfer,  of   "inscribed",    "Registered",  and     Bearer 
Stock  Exchange  securities. 

Explain  the  difference  between  Debentures  and  Debenture 
Stock  and  the  meaning  of  a  floating  charge. 

7.  State  the  leading  points  for  consideration  in  connection 
with  an  application  to  a  life  assurance  company  for  a  loan  to  a 
municipal  authority  upon  security  of  the  rates. 

8.  The  minimum  rate  of  discount  of  the  Bank  of  France 
recently  continued  at  3  per-cent  for  several  years,  and  that  of 
the  Bank  of  England  showed  considerable  fluctuations  during  the 
same  period.     How  do  you  account  for  this  ! 

What  were  the  chief  reasons  for  raising  the  Bank  of  England 
minimum  rate  of  discount  to  6  per-cent  in  the  autumn  of  1906  I 

nd  Paper. 

9.  What  is  the  effect  of  an  assignment  of  a  lease  upon  the 
rights  and  liabilities  of  lessor,  lessee,  and  assignee  ? 

10.  In  the  absence  of  special  stipulation,  what  evidence  of  title 
is  required  to  be  shown  by  (a)  a  vendor  on  a  sale,  and  (b)  a  borrower 
on  a  mortgage,  of  freehold  and  leasehold  land  respectively  \ 

11.  Describe  briefly  the  nature  of  the  proceedings  following  the 
making  of  a  Receiving  Order  against  a  debtor  in  England. 

Discuss  the  legal  position  in  England,  Scotland,  and  Ireland, 
respectively,  with  regard  to  searches  in  bankruptcy. 

12.  What  are  the  arguments  for  and  against  the  employment 
of  select  tallies  of  mortality,  withdrawal,  and  superannuation  in  (a) 
the  calculation  of  rates  of  contribution  for  a  Staff  Pension  Fund 
and  (//)  the  valuation  of  its  liabilities? 

13.  What  conditions  are  imposed  on  Friendly  Societies 
registered  in  the  United  Kingdom  with  regard  to  the  following  points  1 

(a)  The  grant  of  annuities. 

(b)  The  assurance  of  adult  lives. 

(c)  The  assurance  of  children's  lives. 

(d)  Income  tax. 
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14.  The  following  notice  appeared  in  a  money  article  last  year  : 


Money  and  Exchange. 

New- 
To-day. 

York. 
Yesterdav 

Exchange  on  London  -  sight  .. 

.     4.85.70 

4.85.70 

„         Cable  transfers 

.     4.86.70 

4.86.65 

„          60  days'  sight 

.     4.80.60 

4.801 

Explain,  in  detail,  what  these  figures  mean. 

15.  A  life  office  has  power  to  invest  in  British  or  American 
railway 

(a)  Debenture  Stocks  and  Bonds. 

(b)  Preference  Stocks. 

(c)  Ordinary  and  common  Stock. 

In  which  country  would  you  advise  an  investment  at 
the  present  time  and  in  which  class  of  security.     Give  reasons. 

16.  In  connection  with  a  proposed  mortgage  of  a  freehold,  a 
statement  of  a  year's  gross  rental  is  furnished  showing  the  income 
derived  from  the  following  items  : 

Mansion    House    and    Park,    Farms,    Cottages,     Shooting, 
Timber,  Quarries,  and  Mines. 

Discuss  each  of  these  items  from  a  mortgagee's  point  of 
view,  stating  what  further  enquiries  you  would  make. 

Third  Paper. 

17.  A  Life  office  is  asked  to  lend  upon  one  of  its  policies.  How 
would  you  deal  with  the  application,  if  received  from 

(a)  The  assured,  after  notice  of  a  mortgage  has  1  teen  received  ; 

(b)  The  trustees  under  a  settlement  of  the  policy ; 

(c)  A  mortgagee  of  the  policy  1 

18.  What  are  the  various  forms  of  constitution  of  Life  Assurance 
Companies  in  the  United  Kingdom  1  State  briefly  the  advantages 
or  disadvantages  of  each. 

What  should  the  Memorandum  and  Articles  of  Association 
of  a  Life  Assurance  Company,  registered  under  the  Companies  Acts, 
respectively  contain  1 

19.  In  connection  with  the  valuation  of  a  Widows' Fund  upon 
the  basis  of  its  own  experience,  you  are  supplied  with  tables  showing 
the  relative  ages  of  husbands  and  wives 

(a)  At  date  of  marriage. 

(b)  At  death  of  the  husband. 

(c)  At  date  of  valuation. 

How  would  you  expect  the  three  tables  to  compare  1  Which  would 
you  consider  the  most  satisfactory  basis  for  a  valuation  by  the 
collective  method,  and  why  1  Assume  the  material  to  be  sufficiently 
extensive  to  give  reliable  results. 
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20.  When  the  country  is  prosperous  and  trade  is  good,  would 
you    advise    a    life    office  to   invest    its   money   in    (a)  Mortgi  -   - 
(b)  Stock  Exchange  securities,  (c)  Reversions  ?     Give  reasons. 

21.  It  is  desired  to  arrange  a  loan  on  Stock  Exchang  3  i  ities. 
How  would  you  advise  a  life  office  as  a  lender  to  cany  out  tin- 
transaction  ? 

22.  Upon  the  quinquennial  valuation  of  assets  of  a  Life  Office 
there  are  disclosed  deficiencies  from  hook  values  in  respect  of  some 
of  the  (a)  mortgages  and  (b)  convertible  securities. 

How  would  you  deal  with  these  deficiencies  in  the  revenue 
account  and  balance  sheet  I     Give  reasons. 

23.  It  has  been  stated  that  the  gold  reserves  of  the  United 
Kingdom  are  inadequate.  What  basis  is  there  for  this  statement  ? 
and  what  remedies  would  you  suggest ! 

24.  Draft  a  brief  report  to  the  Directors  of  a  Life  Office, 
explaining  clearly  in  respect  of  a  financial  year 

(a)  The  causes  of  a  change  in  the   average   rate    of  interest 

earned  on  the  funds. 
(l>)  Particulars  of  the  profit  or  loss  from  mortality. 
The  strain  of  the  Office  expenditure. 


PROCEEDINGS  OF  THE  INSTITUTE.— Sessiox  1906-1907. 

First  Ordinary  Ji         .   26  November  1906. 

The  first  ordinary  meeting  of  the  Session  1906-1907  was  held  at  the  Hall 
of  the  Institute,  on  the  26th  dav  of  November  1906. 

The  President  (Mr.  Frank  B.  Wyatt)  in  the  Chair. 
The  President  delivered  an  Inaugural  Address. 


Ordinary  Meeting,   17  December  1906. 

The  President  (Mr.  Feaxk  B.  Wyatt)  in  the  Chair. 

A  paper  entitled  "  On  the  Error  introduced  into  Mortality  Tables  by 
Summation  Formulas  of  Graduation  :\  by  Mr.  George  King,  was  read  by  the 
Author. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  A.  W. 
Watson.  T.  G.  Ackland.  G.  J.  Lidstone,  H.  P.  Calderon.  F.  B.  Galer.  R. 
Todhunter.  and  the  President,  who  also  read  a  communication  on  the  subject 
from  Dr.  T.  B.  Sprague. 

Third  Ordinary  M    ting,  28  January  1907. 

The  President  (Mr.  Feaxk  B.  Wyatt  >  in  the  Chair. 

A  paper  entitled  "  Further  Notes  on  some  Legal  Aspects  of  Life 
Assurance  Practice  ",  by  Mr.  A.  R.  Barrand,  was  read  in  abstract  by  the 
Author. 

The  following:  gentlemen  took  part  in  the  discussion: — Messrs.  J.  1! 
Hart.  E.  J.  MacGillivrav   (a   visitor  ,  J.  H.  Barnes.  W.   C.   sharinan.  C.  R. 
Y.  Courts.  W.  T.   May,  H.  E.  W.  Lufct,   Dr.  A.  W.  Findlay,  E.  C.  Doust- 
Smith,  and  J.  E.  Faulks. 
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Fourth  Ordinary  Meeting,  25  February  1907. 

The  President  (Mr.  Fbank  B.  Wyatt)  in  the  Chair. 

A  paper  entitled  ''Comparative  Bonuses  under  "Whole-Life  and 
Endowment  Assurances  ".  by  Mr.  H.  J.  Rietschel,  was  read  by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs. 
H.  T.  Adlard.  S.  J.  H.  W.  Allin.  H.  H.  Austin,  C.  R.  V.  Coutts,  R.  P. 
Hardy,  W.  P.  Elderton,  H.  W.  Manly,  W.  P.  Pulley,  H.  J.  Baker,  and  the 
President. 


Fifth   Ordinary  Meeting,   25  March  1907. 

The  President  (Mr.  Fbane  B.  "Wyatt)  in  the  Chair. 

Messrs.  Hugh  Francis  Cowan,  F.F.A..  and  Charles  Carlyon  Nicholl, 
B.A..  F.F.A.,  were  duly  elected  Associates  of  the  Institute. 

The  President  announced  that,  for  the  Messenger  Prizes  offered  by  the 
Council  in  1905  for  essays  on  "  The  Methods  of  Ascertaining  the  Rates  of 
Mortality  amongst  the  general  population  of  a  Country,  District  or  Town, 
or  amongst  different  classes  of  such  population,  by  means  of  Returns  of 
Population.  Births,  Deaths  and  Migrations  ",  one  essay  was  received,  for 
which  a  Prize  of  Twenty-five  Guineas  had  been  awarded  to  the  Author, 
Mr.  Charles  H.  Wickens,  A. LA.,  of  Melbourne,  Australia. 

A  paper  entitled  "  On  the  Relation  between  the  Theories  of  Compound 
Interest  and  Life  Contingencies  ",  by  Mr.  J.  Mayhew  Allen,  was  read  by 
the  Author. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs.  T.  P. 
Thompson,  C.  "W.  Kenchington,  D.  C.  Fraser,  and  S.  G.  "Warner. 


Sixth   Ordinary  Meeting,  29  April  1907. 

The  President  (Mr.  Feank  B.  Wyatt)  in  the  Chair. 

Mr.  Gilbert  Edward  Shearer,  F.F.A.,  was  duly  elected  an  Associate  of 
the  Institute. 

A  paper  entitled  "  On  Extra  Premuims  ",  by  Mr.  H.  E.  W.  Lutt,  was 
read  by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion  :-— Messrs.  J.  R. 
Hart.  C.  R  Y.  Coutts.  W.  H.  Hodgson,  J.  Burn,  J.  Bacon.  E.  A.  Rusher, 
AV.  Penman.  H.  "W.  Manly,  and  S.  G.  "Warner. 

Mr.  H.  ]Sr.  Sheppard,  A.I.A.,  of  "New  York,  exhibited  specimens  of  Life 
Policies  standardized  in  the  State  of  !New  York,  and  made  a  few  explanatory 
remarks  respecting  them. 


The  Sixtieth  Annual  General  Meeting,  3  June  1907. 

The  President  (Mr.  Fbaxe  B.  "Wyatt)  in  the  Chair. 
The    Proceedings   of   the   Annual    General  Meeting   will  be  found  on 
page  609. 

REPORT,     1906-1907. 

The  Council  have  the  pleasure  to  report  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1906-1907,  the  fifty- 
ninth  year  of  its  existence. 

There  has  been  an  increase  of  34  in  the  number  of  members,  as 
compared  with  the  previous  year.  At  the  end  of  the  official  year  in  which 
the  Institute  was  incorporated  by  the  Royal  Charter  the  number  of  members 
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was  434,  while  ten  years  later,  at  31  March  1S95,  it  was  77-5.     Since  that 
time  the  numbers  have  been  as  follows  : 

On  31  March  1896,  788. 

1897.  me, 

1898,  860, 

1899,  834, 

1900,  822, 

1901,  818, 

1902,  842, 

1903,  828, 

1904,  856, 

1905,  881, 

1906,  922. 

1907,  956. 

Tbe  following  schedule  shows  the  additions,  changes,  and  losses  in  the 
membership,  which  have  occurred  during  the  year  ending  31  March  last  : 

Schedule  of  Membership,  31  March   1907. 


Honorary 
Members 

Fellows 

Associates 

Stulents 

Corres- 
ponding 
Members 

Total 

i.  Number     of     Members 

in     eacli     class     on 

31  March  1006        .         1 

232 

301 

367 

21 

922 

ii.   Withdrawals  by 

(1)  Death 

1 

1 

-     1 
..   J 

21 

(2)  Resignation    or 

48 

otherwise  . 

o 

10 

34 

1 

230 

290 

332 

874 

iii.  Additions  to  Membership 

(1)  By  Election  . 

4 

-1 

21 

(2)  By  Order  of  Council 

65 

82 

(3)  By  Re-instatement 

2 

o 

6 

1 

23° 

299 

403 

956 

iv.  Transfers 

(1)  Bv  Examination : 

from  Associates 

13 

... 

to  Fellows 

13 

1 

245 

286 

403 

21 

956 

(2)  By  Examination: 

from     Students 

3 

to  Fellows 

... 

2S6 

1 

24S 

400 

21 

956 

(3)  By  Examination: 

from    Students 

17 

to  Associates    . 

17 

v.  Number    of    Members 

in     each     class    on 

31  March  1007        .          1 

248 

303 

383 

21 

956 

^Continued  on  page  604.] 
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39r. Revenue  Account  for  the 


Amount  of  Funds  at  the  beginning  of  the  year  made  up  as  £      s.  d. 
under — 

General  Fund 9,018     0  3 

Messenger  Legacy  Fund                   .          .          .          .          .  391   14  1 

Brown  Prize  Fund 269     6  7 


British  Offices  Valuation  Tables  Expenses  Fund 
Subscriptions — 

Fellows 

Associates      ....... 

Students        ....... 

Probationers  ...... 


Fines  for  Re-instatement 

Application  Fees — 

Associates  .... 
Students  .... 
Probationers 

Examination  Fees  for  year  1906    . 
Lecture  and  Class  Fees 
•Sales  of  Publications — 

Journal  .... 

Text- Book,  Part  I 

Text-Book,  Part  II 

Government  Annuity  Tables 

Select  Life  Tables 

Frequency-Curves  and  Correlation 

Short  Collection  of  Actuarial  Tables 

Hardy's  Friendly  Societies     . 

Legal,  Financial,  and  Statistical  Lectures 

Transactions  of  Second  International  Congress 

Syllabus  and  Examination  Questions 

British  Offices  Life  Tables     .... 
Dividends  and  Interest  — 

General  Fund        ...... 

Messenger  Legacy  Fund         .... 

Brown  Prize  Fund         ..... 

British  Offices  Valuation  Tables  Expenses  Fund 

"Refunded  by  the  Faculty  of  Actuaries,  being  one-half  share 
of  expenses  on  account  of  the  Combined  Volume 
of  British  Offices  Select  Tables      .... 


9,679  0 

1] 

221  6 

5 

712  19 

0 

600  12 

0 

405  6 

0 

79  16 

0 

1,798  13 

0 

0  12 

6 

8  8 

0 

42  0 

0 

37  16 

0 

179  7 

8 

41  15 

6 

153  15 

4 

2  6 

4 

4  4 

8 

39  16 

2 

5  14 

9 

1  6 

11 

5  8 

10 

3  15 

0 

6  14 

7 

30  11 

2 

269  0 

3 

11  15 

0 

8  1 

7 

1  8 

5 

d. 


9,900     7     4 


1,799 


4 
3 
215  17 


297 


474  16  11 


290 


136     7     6 
£13,202     6     6 


Balance  Sheet, 


General  Fund     . 
Messenger  Legiiey  Fund 
Accumulated  Dividends 

Brown  Prize  Fund 
Accumulated  Dividends 


Examination  Fees  for  year  1907 
Sundry  unpaid  accounts     . 


LIABILITIES. 

£     s.    d.         £      s.    d. 
7,971     1  10 
.233     9     2 
.  143  14  11 
377     4     1 


200     0     0 
77     8     2 


277     8     2 


8,625  14 

155  8 

20  19 

1 
0 
2 

£8,802  1 

3 

1907.]    Annual  General  Meeting. —  Statement  of  Accounts.     603 


year  ending  31   March  1907. 


@r. 


£ 

s. 

d. 

£ 

s. 

d. 

Journal — 

Printing  of  Nos.  224,  225,  226,  and  227 

404 

12 

0 

60 

0 

0 

Expenditure  on  account  of  Index  to  Forty  Volumes 

50 

15 

3 

515 

7 

3 

Library — 

Binding,  Purchases,  and  Index  Cards    .... 

6/ 

18 

9 

Expenditure   on    Account   of    a   New    Edition   of   the 

29 

12 

6 

Additional  Bookcase      ....... 

42 

0 

0 

139 

11 

3 

■"Frequency-Curves   and   Correlation"    (W.    P.    Elderton). 

Printing  and  Editorial  Expenses  ..... 

276 

8 

6 

Publications'  Account — Binding  .... 

30 

2 

4 

Meetings      .......... 

69 

2 

3 

Examination  charges    ........ 

81 

4 

7 

Lecturer,  and  Tutors  for  classes  in  Parts  I  and  11 

464 

2 

0 

Messenger  Prize  Award         ....... 

26 

0 

0 

Office  Expenditure — 

600 

0 

0 

Salaries  and  Pension      ....... 

360 

8 

8 

House  expenses      ........ 

70 

3 

9 

Corporation  Duty  ........ 

13 

4 

2 

Fire  Insurance       ........ 

26 

L6 

0 

Stationery  and  Printing         ...... 

130 

2 

2 

Postage  and  Telegrams           ...... 

45 

16 

11 

Furniture  and  Fittings           ...... 

4 

10 

in 

5 

16 

4 

1,256 

18 

10 

Expenditure  on  account  of  the  Volume  of    British  Offices 

276 

7 

9 

Expenditure  on  account  of  the  Combined  Volume  of  British 

272 

15 

0 

Amount  written  off  in  respect  of  decrease  in  value  of  Stock 

1,168 

7 

8 

Amount  of  Funds  at  the  end  of  the  year,  as  per  Balance 

Sheet    

8,625 

14 

1 

Examined  and  found  correct,  29  April  1907. 


GEO.  A.  BROWN, 
HUGH  LUGTOX. 
STANLEY   HAZELL, 


Auditors. 


£13,202     6     6 


31   March  1907. 


ASSETS. 

£3,000  Natal  3  per-cent  Inscribed  Stock  at  82        . 
£1,200  Metropolitan  Railway  3i  per-cent  Debenture  Stock  at  94  . 
£1,750  Great  Eastern  Railway  4  per-cent  Debenture  Stock  at  114 
£1,000  Great  Northern  Railway  Preferred  Ordinary  Stock  at  96£ 
£1.350  Great  Western  Railway  4|  per-cent  Debenture  Stock  at  123 
Cash  on  Current  Account        ........ 


[The  Institute  also  possesses  certain  copyrights-] 
and  stocks  of  publications  (see  p.  604). 

Examined  and  found  correct,  29  April  1907. 
GEO.  A.  BROWN,         ~\ 


HUGH  LUGTON, 
STANLEY  HAZELL. 


3 


Auditors. 


£  s.  d. 

2,460  0  0 

1,128  0  0 

1,995  0  0 

965  0  0 

1,660  10  0 

593  11  3 


£8,802  1  3 
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136  candidates  have  been  admitted  as  Probationers,  and  Gl  as  Students- 
conditionally  on  their  passing  Part  I  of  the  Examination.  These  are  not 
included  in  the  above  Schedule  of  Membership. 

The  Council  have,  with  great  regret,  to  report  the  loss  by  death,  since 
the  last  Annual  Meeting,  of  one  Fellow,  Mr.  A.  C.  R.  Cockman ; 
one  Associate.  Mr.  H.  E.  Stamp  ;  and  two  Students,  Mr.  C.  H.  Coventry 
and  Mr.  C.  D.  Hill. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees, 
amounted  to  £2. 2:3-5.  12*.  6c?.,  as  compared  with  £2.169.  7*.  6d.  received  in 
the  previous  year.  The  total  Income  for  the  year  was  £2,845.  6s.  8d., 
and  the  total  Expenditure  £3,101.  low  3d.  The  Revenue  Account  and 
Balance  Sheet  are  given  herewith  (pp.  602,  603). 

In  view  of  the  low  prices  of  Stock  Exchange  securities,  it  has  been 
thought  advisable  to  write  down  to  the  value  of  the  day  those  held  by  the 
Institute.  This  has  accordingly  been  done,  and  the  necessary  entry  of 
£1,168.  7s.  8(/.  appears  in  the  Revenue  Account. 

The  stock  in  hand  of  the  Institute  publications  on  31  March  was  a* 
follows  : 

>»o.  of  Copies  Description  of  Work 

15,899         ....  Parts  of  Journal. 

501  ....  Index  to  Vols.  1  to  10. 

969         ...  „      to  Vols.  21  to  30. 

737         ....  Text-Boole,  Part  1  (New  Edition). 

1,086         ....  „         Part  II  (Second  Edition). 

675  ....  Government  Joint- Life  Annuity  Tables. 

759         ...         .         Select  Life  Tables. 

279  ....         A  Short  Collection  of  Actuarial  Tables. 

1,819  .  .  .         Frequency-Curves  and    Correlation  (W.  P. 

Elderton). 
189         ....  Messenger  Prize  Essay  (Friendly  Societies). 

6  in  cloth        ~\  (  Lectures  on  Finance  and   Law  (Clare  and 

2,887  in  paper      )   ■  ■      |       Wood  Hill). 

1,621         ....         Lectures   on   the   Companies   Acts    (A.   C. 

Clauson). 
1,549         ....         Lectures  on  the  Law  of  Mortgage  (W.  G. 

Hayter). 
804         ....         Lectures   on  the   Measurement   of   Groups 

and  Series  (A.  L.  Bowley). 
692  ....         Transactions  of   the    Second    International 

Congress  of  Actuaries. 
2,246         ....  Syllabus  and  Examination  Questions. 

The  following  papers  were  submitted  at  the  sessional  meetings  of 
the  Institute,  namely  : 

26  November  1906. — An  Inaugural  Address  by  the  President. — 
Mr.  Frank  B.  Wyatt. 

17  December  1906. — "On  the  Error  introduced  into  Mortality 
Tables  by  Summation  Formulas  of  Graduation." — Mr.  George 
King. 

28  January  1907. — "  Further  Notes  on  some  Legal  Aspects  of  Life 

Assurance  Practice." — Mr.  A.  R.  Barrand. 

25  February  1907. — "  Comparative  Bonuses  under  Whole-Life  and 
Endowment  Assurances." — Mr.  H.  J.  Rietschel. 

25  March  1907. — "On  the  Relation  between  the  Theories  of 
Compound  Interest  and  Life  Contingencies." — Mr.  J.  Mavhew 
Allen. 

29  April  1907.— "On  Extra  Premiums."— Mr.  H.  E.  W.  Lutt. 
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For  the  Examinations  held  in  the  United  Kingdom  and  the  Colonies 
on  19,  20,  22,  and  23  April  last,  302  entries  were  received,  namely 

121  for  Part       I. 

110    „  „        II. 

54    „  „      III. 

11    „  „       IV. 

The  results  of  the  Examinations  will  be  duly  announced.*  The  Council 
warmly  acknowledge  the  valuable  services  of  the  Honorary  Examiners  and 
Supervisors. 

In  their  last  Report,  the  Council  announced  that  further  Monetary 
Tables,  based  on  the  British  Offices  Experience,  were  in  preparation.  They 
have  now  the  pleasure  to  report  the  recent  publication  of  an  inclusive 
volume  of  Select  Tables,  based  upon  the  experience  of  the  0[M)  and  0[NM| 
Tables.  These  Tables  have  been  published  jointly  by  the  Institute  and  the 
Faculty  of  Actuaries,  and  incorporate,  in  one  volume,  practically  the  whole 
of  the  Select  Tables  published  by  the  Joint  Mortality  Committee  in  June 
1903,  and  also  (b}'  arrangement  with  the  Authors  and  Publishers  of  the 
volume)  the  Select  Tables  issued  by  Messrs.  H.  J.  Baker  and  A.  H.  Raisin 
in  October  1904.  The  opportunity  has  also  been  taken  to  include,  in  the 
volume  now  published,  important  additional  Tables  based  upon  the  0[MJ  and 
Q[NM]  Experience,  including  Whole-Life  0[M]  Policy-values  for  all  entry 
ages  and  durations,  at  six  different  rates  of  interest ;  further  complete 
Tables  of  Term  Annuities  according  to  the  0[XM]  Table;  and  certain 
Annuity  Tables  on  two  Joint  Lives.  It  is  hoped  that  it  will  be  found 
greatly  for  the  convenience  of  members  of  the  profession  to  have  the  Select 
Tables  already  published,  together  with  these  useful  additional  functions, 
included  in  a  single  comprehensive  volume. 

The  Council  have  also  the  pleasure  to  announce  the  early  publication  by 
the  Institute  of  a  volume  of  Valuation  Tables,  based  upon  the  0^ 
experience,  which,  it  is  hoped,  will  usefully  supplement  the  Tables  already 
published  on  that  basis  by  the  Joint  Mortality  Committee.  The  new 
volume,  to  the  cost  of  which  41  English  offices  have  generously  contributed, 
will  include,  at  different  rates  of  interest,  complete  Tables  of  Policy-values 
for  Whole-Life  Assurances  with  uniform  premiums,  and  with  a  limited 
number  of  premiums,  and  for  Endowment  Assurances ;  also  Annual  and 
Single  Premiums  for  various  classes  of  Assurance,  and  other  valuation 
factors;  and  these  Tables  will,  it  is  hoped, be  a  further  practical  contribution 
to  the  working  tools  of  the  Actuary.  Complete  Tables  of  Term  Annuity- 
values,  according  to  the  O11  and  0M  ■"  Tables  at  2|  per-cent  (a  rate  at  which 
these  functions  were  not  included  in  the  volume  published  by  the  Joint 
Mortality  Committee)  will  also  be  issued,  in  a  separate  form,  with  the 
volume  of  Oxl  Tables. 

The  Council  desire  to  express  their  appreciation  of  the  services  of  the 
committee,  consisting  of  Messrs.  R.  P.  Hardy,  T.  G.  Ackland,  and  G.  J. 
Lidstone,  who,  in  conference  with  a  committee  appointed  by  the  Faculty  of 
Actuaries,  and  with  Messrs.  Baker  and  Raisin,  have  made  the  necessary 
arrangements  for  the  publication  of  the  volume  of  Select  Tables  recently 
issued ;  and  who  have  also  undertaken  the  preparation  and  publication, 
on  behalf  of  the  Institute,  of  the  volume  of  0M  Tables  about  to  be 
issued. 

*  These  results,  for  the  United  Kingdom  and  Colonics  combined,  are  given 
on  pp.  607-8. 
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The  revised  Catalogue  of  the  Library  of  the  Institute,  and  the  complete 
Index  to  the  first  40  volumes  of  the  Journal,  are  approaching  completion, 
and  will,  it  is  hoped,  be  issued  at  a  very  early  date. 

3Ir.  W.  Palin  Elderton  has,  at  the  suggestion  of  the  Council,  been  good 
though  to  prepare  a  treatise  on  "  Frequency-Curves  and  Correlation ", 
•which  has  been  published  by  the  Institute  during  the  Session.  It  is  felt 
that  this  work,  dealing  as  it  does  with  an  important  and  difficult  subject, 
will  be  of  permanent  value,  not  only  to  the  actuarial  profession,  but  to 
many  others  who  are  interested  in  the  study  of  these  special  statistical 
methods. 

The  Fifth  International  Congress  of  Actuaries  was  held  in  Berlin  in 
September  last,  under  the  auspices  of  the  German  Federation  for  Insurance 
Science  (founded  in  1899)  ;  and  greater  State  recognition,  attention  and 
encouragement  were  obtained  than  have  been  accorded  to  any  previous 
Congress.  His  Excellency,  the  Graf  von  Posadowskv.  Minister  of  the 
Interior,  accepted  the  position  of  Honorary  President,  and  the  proceedings 
passed  off  most  successfully  under  the  presidency  of  Dr.  Ferdinand  Halm,  of 
Magdeburg.  The  President. Mr. Frank  B.Wvatt.two  Vice-Presidents.  Messrs. 
T.  G.  Ackland  and  E.  Woods,  and  four  Fellows.  Messrs.  H.  W.  Andras,  W. 
Hughes,  H.  W.  Manly,  and  W.  P.  Phelps,  attended  the  Congress  as 
official  delegates,  and  several  other  Members  of  the  Institute  were  also 
present.  One  hundred  and  ten  papers  were  presented,  twelve  of  them  being 
by  Members  of  the  Institute.  The  two  volumes  of  "  Reports,  Memoirs,  ana 
Proceedings  ",  which  were  published  with  commendable  promptitude  before 
the  meeting,  and  a  further  volume  containing  a  full  report  of  the  proceedings 
and  discussions,  form  a  most  valuable  addition  to  the  literature  of  the 
profession. 

It  was  with  great  regret  that  the  Council  had  to  record  the  death  of  the 
distinguished  President.  Dr.  Hahn,  on  the  12th  of  December  last. 

In  1905,  the  Council,  from  the  Messenger  Legacy  Fund,  offered  two 
prizes  for  the  two  best  Essays  on  "  The  Method  of  ascertaining  the  Rates 
"  of  Mortality  amongst  the  general  population  of  a  Country,  District,  or 
"  Town,  or  amongst  different  classes  of  such  population,  by  means  of  Returns 
"  of  Population,  Births,  Deaths,  and  Migration."  The  offer  resulted  in  the 
submission  of  one  essay  only, — by  Mr.  C.  H.  Wickens.  A. I. A.,  of  the 
Commonwealth  Bureau  of  Census  and  Statistics.  Melbourne.  Australia,  and 
to  this  Essay  the  Council  had  the  pleasure  of  awarding  a  prize  of  Twenty- 
five  Guineas. 

During  the  past  Session  it  came  under  the  notice  of  the  Council,  that 
the  Fellows  and  Associates  of  a  Society  known  as  the  "  Institute  of 
Accountants "  were  using,  to  denote  their  status  in  that  Society,  the 
letters  "  F.I. A."  and  "  A.I.A.",  printed  after  their  names.  It  was  felt  that 
this  should  not,  in  the  interests  of  the  Institute  of  Actuaries,  be  permitted  ; 
and  action  was  taken  which  finally  resulted,  on  1st  February  last,  in  an 
order  by  the  Hon.  Mr.  Justice  Joyce,  restraining  the  Society  in  question 
from  the  use  of  the  letters  aforesaid. 

Believing  that  the  Members  of  the  Institute  would  be  glad  to  see  in  its 
Journal  periodical  reports  of  Law  cases  involving  questions  of  interest  to  the 
profession,  the  Council  have  arranged  that  these  shall  appear,  and  have 
been  fortunate  in  securing  the  services,  to  this  end,  of  Mr.  A.  R.  Barrand, 
who  has  joined  the  staff  of  the  Journal  for  that  purpose. 

A  gratifying  incident  of  the  Session  has  been  the  co-optation  by  the 
Royal  Patriotic  Fund  Corporation  of  the  President  of  the  Institute  of 
Actuaries  for  the  time  being  to  be  a  Member  of  the  Corporation  and  of  its 
Executive  Committee  for  a  period  of  three  rears,  ending  31st  December, 
1909. 
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EXAMINATIONS,    1907. 

Examinations  were  held  on  the  19th,  20th,  22nd,  and  23rd  of  April, 
1907,  in  the  United  Kingdom  and  the  Colonies,  at  London.  Liverpool, 
Edinburgh,  Adelaide,  Melbourne,  Sydney,  Montreal,  Toronto,  Ottawa,  with 
the  following  results,  the  names  in  each  class  being  arranged  in 
alphabetical  order: — 

Part  I. 

One  hundred  and  twenty-one  candidates  sent  in  their  names,  of  whom 
one  hundred  and  twelve  presented  themselves,  and  seventy-five  passed, 
namely : — 

Class  J.- 


Baker, S.  H. 

Bullwinkie,  L.  A. 
Harvey,  P.  N. 
Henrv,  A. 
Howell,  P. 


Lambert,  A. 
Mol,  W.  J.  B. 
Monilaws,  S.  H. 
Morton,  F.  W. 
Newland,  E.  A. 


Class  II: 


Allen,  S. 
Beeston,  H.  L. 
Carey,  N.  L. 
Caseoow,  P.  C. 
Cashman,  T. 
Cox,  H. 
Crang,  J.  S. 
Curtis,  A.  T.  G. 
Duffell,  J.  H. 
Green,  J.  S. 
Green,  W.  J. 
Hanson,  E.  G. 
Harding,  D.  A. 
Holgate,  B. 
Hutchings,  L.  H. 
James,  R.  W. 


Keable,  H.  B. 
Keachie,  M.  M. 

Ledger,  R.  J. 
Miller,  A.  A. 

Nash,  K.  O. 
Pattison,  G.  B. 

Prout,  H.  J. 
Shine,  J.  N. 
Sturgeon,  11.  W. 
Tavler,  H.  H. 
Taylor,  F.  G. 
Taylor,  F.  R.  S. 
Taylor,  H.  G.  B. 
Thornton,  K.  L. 
Trembath,  A.  E. 
Turner,  J.  G, 


Wilson,  W.  C. 


Class  III: 


Bailev,  F.  A. 
Chandler,  F.  P. 
Charles,  A.  H. 
Coard,  G.  A. 
Currie,  J.  T. 
Emery,  C.  G. 
Fidler,  W.  E. 
Grant,  F.  J. 
Guthrie,  I.  H. 
Hudson,  C.  H. 
Latham,  F.  N.  W. 
Mace,  D. 
Macleod,  J. 
Mills,  C.  K. 
Pocock,  H.  G.  G. 
Rushton,  T.  A. 


Sanders,  B.  G.  T. 
Shinny,  S.  M. 
Simmons,  F.  V. 
Singer,  C.  P. 
Smith,  F.  J. 
Smith,  R.  T. 
Smith,  S.  A.  G. 
Spiegel,  E.  W.  E. 
St ut Held,  M. 
Tomlinson,  B. 
Yineber?,  H.  E. 
Welch,  L.  G. 
Wenyon,  H.  J. 
Wilkinson.  C.  S. 
Williams.  T.  W. 
Wright,  A.  W. 


2  u  2 
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Paet  II. 

One  hundred  and  sixteen  candidates  sent  in  their  names,  of  whom 
one  hundred  and  four  presented  themselves,  and  twenty-six  passed, 
namely :  — 

Class  I  : 

None. 


Derrick,  V.  P.  A. 

Edwards,  H.  H. 
Holness,  A.  S. 


Allen,  A.  0. 
Brown,  A.  E. 
Burrows.  V.  A. 
Deck,  J.  G. 
Eldridge.  E.  E.  B. 
Emerv,  W.  S. 
Fulford.  W.  J. 
Gunningham,  S.  J. 
Harris,  E.  A. 
Humphry.  E.  W. 


Class  II: 


Class  III. 


Hushes.  T. 
Phillips,  T.  A. 
Warren,  C.  F. 


Jones.  E.  S. 
Laing,  John  Bff. 
Langstaff,  M.  P. 
Levev.  R. 
Ley,  J. 
Parker.  J.  G. 
Peeve.  G.  M. 
Reynolds.  W, 
Turner,  S. 
Underwood,  R. 


I). 


Paet  III. 

Fifty-four    candidates    sent     in    their    names,    of    whom    forty-nine 
presented  themselves,  and  twelve  passed,  namely  : — 

Class  I: 
Xone. 


Harriss,  W.  J. 


Atkins.  L.  G. 
fBlanchard,  X. 
Daman,  G.  W. 
File,  L.  K. 
Goodman,  G. 


Class  II: 


Class  III: 


Melville,  H.  E. 


Langstaff,  J.  M. 
McKechnie,  J.  B. 
Maltby,  C.  H. 
Raynes,  H.  E. 

Robertson,  J.  L. 


Paet  IV. 
Eleven    candidates    sent    in    their   names,    of    whom    nine    presented 
themselves,  and  five  passed,  namely  : — 

Class  I: 
Xone. 

Class  II: 

fCarter,  X.  J.  |  fLaing,  James  M. 

Class  III: 

Falk,  0.  T.  |  Hudson,  A.  J. 

"("Mackenzie,  M.  A. 

Those  marked  (t)  have  now  completed  the  Examination  for  the  Class  of  Fellow. 
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PROCEEDINGS  AT  THE  ANNUAL  GENERAL  MEETING. 

The  Sixtieth  Annual  General  Meeting  of  the  Institute  of  Actuaries  was 
held  at  Staple  Inn  Hall,  Holborn,  on  Monday  evening,  3  June  1907, 
Mr.  P.  B.  Wyatt  (the  President)  in  the  Chair. 

The  Report  of  the  Council  (given  on  p.  600)  having  been  taken  as  read, 

The  Peesident,  in  moving  the  adoption  of  the  report,  called  attention 
to  the  further  large  increase  in  the  number  of  members,  now  raised  to  956. 
The}-  were  approaching  a  thousand  members  ;  if  they  looked  back  to  the 
date  of  the  Charter  they  would  find  that  they  then  numbered  only  775. 
He  noticed,  too,  that  the  year  showed  a  marked  increase  in  the  number  of 
Fellows — from  232  to  218.  Previous  to  last  year,  the  number  of  Fellows 
did  not  increase  very  rapidly,  and,  incidentally,  he  thought  they  had  here 
a  matter  for  congratulation,  since  it  meant  that  a  considerable  number  of 
A^-ociates  had  qualified  for  the  higher  degree.  Death  had  been  very  kind 
to  the  members  of  the  Institute  during  the  year,  for  only  four  had  passed 
away.  He  regretted  to  say,  however,  that  they  had  lost  one  of  the  youngest 
and  most  distinguished  of  their  Fellows,  Mr.  A.  C.  R.  Cockman,  at  the  very 
early  age  of  34. 

With  regard  to  the  accounts,  he  observed  that  during  the  year  there 
had  been  no  increase,  but  a  small  decrease  in  the  amount  of  the  funds.  In 
making  that  statement  he  was  not  taking  into  consideration  the  sum  of 
£T,168.  7*.  S<7.  by  which  the  funds  had  been  written  down.  The  real 
decrease  in  the  General  Fund,  apart  from  that,  was  more  than  £100,  and 
without  troubling  them  with  detailed  figures  he  found  their  normal  income 
was  now  about  £300  more  than  their  normal  expenditure,  and,  curiously 
enough,  that  £300  was  almost  exactly  the  amount  of  the  interest  on  their 
invested  funds  of  £8,625.  He  submitted  that  this  margin  of  £300  was  not 
too  large.  As  doubtless  they  were  aware,  it  might  be  necessary  to  spend 
more  in  a  very  useful  direction — extended  tuition  or  lectures  or  something 
of  that  kind, — and  he  thought,  therefore,  that  this  was  perhaps  an  answer 
to  the  criticism  that  had  sometimes  been  made,  that  they  were  suffering 
from  a  plethora  of  wealth. 

During  the  year  they  had  had  a  number  of  very  interesting  and 
instructive  papers  read  before  the  Institute,  some  highly  technical  and  some 
thoroughly  practical.  He  hoped  the  standard  would  be  maintained  during 
the  coming  session ;  and  understood  that  already,  by  the  energies  of  their 
honorary  secretaries,  arrangements  had  been  made  for  two  or  three  excellent 
papei-s. 

He  now  came  to  what  was,  perhaps,  the  most  important  part  of  the 
report— the  definite  announcement  of  the  issue  of  the  volume  of  Select 
Tables,  which  had  been  carried  out  jointly  by  the  Institute  and  the  Faculty 
of  Actuaries,  the  work  being  done  almost  entirely  by  a  small  committee  in 
London,  consisting  of  Mr.  R.  P.  Hardy,  Mr.  Ackland  and  Mr.  Lidstone. 
He  thought  the  Institute  could  not  be  too  profuse  in  their  thanks  to  those 
three  gentlemen.  Referring  to  the  approaching  publication  by  the  Institute 
of  a  volume  of  Valuation  Tables  based  on  the  0J1  Experience,  under  the 
supervision  and  direction  of  the  same  Committee,  the  President  said  he  should 
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like  to  mention  how  much  they  were  indebted  to  Mr.  R.  P.  Hardy  for  his 
generosity  in  placing  gratuitously  at  the  service  of  the  Institute  a  number  of 
valuable  tables  which  he  had  constructed.  The  Library  Committee,  presided 
over  by  Mr.  Ackland.  had  done  some  very  valuable  work  for  the  Institute 
during  the  year  in  the  preparation  (with  the  assistance  of  the  Honorary 
Librarians)  of  the  Catalogue  of  the  Library,  and  in  the  large  and  responsible 
work  of  preparing  the  Index  to  the  first  forty  volumes  of  the  Journal. 
They  were  also  indebted  to  Mr.  Elderton  for  a  very  valuable  statistical 
work  on  the  lines  advocated  by  Professor  Karl  Pearson. 

With  regard  to  the  International  Congress  of  Actuaries,  which  a  number 
of  their  members  attended  last  year,  he  had  already  given  them  a  description 
of  it  {J.I.A..  xl,  6,  et  seq.),  so  that  he  would  only  repeat  that  it  was  in  every 
way  a  thorough  success  and  was  well  supported,  both  by  the  German 
Government  and  those  who  attended  it.  There  were  scarcely  enough 
English  actuaries  there,  and  he  did  not  think  there  were  enough 
papers  contributed  by  their  English  and  Scottish  friends.  He  hoped 
this  would  be  remedied  at  the  next  Congress,  to  be  held  in  1909,  at 
Vienna,  and  that  contributions  for  that  Congress  Avould  be  forthwith 
prepared.  The  success  of  the  last  Congress  was  almost  entirel}-  due  to  the 
good  administration,  energy  and  courtesy  of  its  organizing  secretary, 
Professor  Alfred  Manes,  who,  they  would  be  pleased  to  hear,  was  with  them 
in  the  Hall  at  the  present  meeting. 

A  slight  disappointment  awaited  the  Council  with  regard  to  the  Messenger 
Prize  Essay,  only  one  essay  being  sent  in.  Perhaps  there  was  some  excuse 
to  be  found  in  the  fact  that  the  Congress  took  some  of  their  best  papers. 

A  body  calling  itself  the  "  Institute  of  Accountants  "  having  adopted  the 
letters  "  P.I. A."  and  !i  A. LA."  to  denote  membership  of  their  Society,  the 
Hon.  Secretaries  of  the  Institute  of  Actuaries,  with  the  utmost  promptitude, 
instructed  their  solicitors  to  apply  for  an  injunction,  which  injunction  was 
granted  by  Mr.  Justice  Joyce  on  the  1st  of  February  last. 

In  these  times,  one  of  the  most  important  things  the}*  had  to  watch  was 
the  effect  of  the  ever-changing  legislation,  and  it  sometimes  became  a  very 
difficult  task.  The  members,  therefore,  would  be  pleased  to  hear  that 
Mr.  Barrand  had  undertaken,  at  the  invitation  of  the  Council  and  the  Editor, 
to  make  concise  reports  in  the  Journal  on  all  law  cases  which  affected  life 
assurance  practice.  At  the  end  of  the  report  the}'  would  find  the  statement 
that  the  Ro\*al  Patriotic  Fund  Corporation  had  made  the  President  of  the 
Institute  of  Actuaries  for  the  time  being  a  member  of  the  Corporation  and  also 
a  member  of  the  Executive  Committee.  He  (the  speaker)  had  had  the 
pleasure  of  attending  two  meetings,  and  011I3-  that  afternoon  he  attended  the 
annual  meeting,  which  was  presided  over  by  the  Duke  of  Connaught,  who 
referred  to  the  fact  that  the  Corporation  were  now  sure  of  their  financial 
position.  The  assistance  rendered  by  the  Council  of  the  Institute,  in 
making  valuations  of  the  several  funds  under  the  administration  of  the 
Corporation,  it  was  gratifying  to  know,  had  been  fully  appreciated. 

The  matters  mentioned  in  the  report  did  not  give  a  full  idea  of  the  work 
which  had  been  carried  on  by  the  Council.  He  had  himself  been  a  member  of 
the  Council  for  twenty  years,  and  he  never  remembered  a  time  when  there  wa* 
so  much  to  do.  There  had  been  an  unusually  large  number  of  committee 
meetings,  on  subjects  which  were  still  sub  judice.     The  first  of  these  was 
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the  consideration  of  amendments  to  the  Life  Assurance  Companies  Acts  of 
1870  and  1872.  A  committee  was  appointed,  and  had  held  very  many  and 
very  lengthy  sittings,  and  a  list  of  amendments  had  been  drawn  up  and 
approved  by  the  Council ;  so  that  when  the  time  came  they  would  be  ready 
with  suggestions.  The  same  plan  has  been  carried  out  by  the  Life  Offices' 
Association,  by  the  Faculty  of  Actuaries,  and,  he  thought,  by  the  Associated 
Scottish  Life  Offices  :  so  that  combined  statements  of  views  and  suggestions 
would  be  submitted  to  the  Board  of  Trade.  He  understood,  however,  that 
there  was  no  probability  of  the  matter  coming  on  this  session. 

As  to  other  matters,  the  Council  considered  that  the  time  had  arrived 
when  the  whole  of  the  regulations  as  to  the  admission  of  members  and  the 
Syllabus  of  the  examinations  should  be  reconsidered.  There  was  a 
committee  sitting  on  this  subject,  and,  as  its  deliberations  had  not  yet  come 
to  an  end,  he  was  not  in  a  position  to  make  any  statement.  He  should  like, 
however,  to  say  that  the  object  they  had  before  them  was  to  raise  the 
status  of  the  profession  of  an  Actuary,  maintain  the  highest  standard,  and 
at  the  same  time  uphold  the  dignity  of  the  Institute. 

Mr.  Ernest  Woods  remarked  that,  as  senior  Vice-President,  it  fell  to  his 
lot  to  second  the  motion  for  the  adoption  of  the  report.  The  President  had 
dealt  with  it  so  fully  that  he  had  left  him  very  little  to  say,  but  there  were 
one  or  two  subjects  to  which  he  should  like  to  allude.  First  of  all  he 
thought  the  most  important  part  of  the  report  from  the  point  of  view 
of  practical  every  day  work  was  that  which  referred  to  the  publication  of 
the  Valuation  Tables  based  on  the  0M  Experience.  These  Tables  would 
doubtless  be  frequently  used  by  actuaries.  The  International  Congress  at 
Berlin  was  a  very  pleasant  experience  to  all  who  attended  it,  and  he  hoped 
that  on  future  occasions  more  of  the  leading  actuaries  would  be  present.  It 
was  not.  perhaps,  the  occasion  to  criticise  the  Congress,  but  he  could  not 
help  thinking  that  a  little  too  much  work  was  crammed  into  the  proceedings. 
Those  who  were  most  constant  in  their  attendance  found  it  very  laborious 
to  be  present  the  whole  day,  and  he  trusted  that  at  the  Vienna  Congress 
there  would  not  be  quite  so  many  sittings.  The  President  had  referred  to 
the  amount  of  the  funds,  and  personally  he  did  not  think  the  £300  a  vear 
which  had  been  mentioned  was  at  all  an  excessive  margin,  because  in  his 
opinion  the  whole  of  that  amount  and  even  more  might  well  be  spent  on 
the  education  of  the  youuger  members.  It  was  most  essential  that  they 
should  have  extended  facilities  for  thoroughly  mastering  their  work. 

Mr.  T.  P.  WAXSBKorGH  regretted  that  he  felt  it  his  duty  to  record  his 
vote  against  the  adoption  of  the  report,  not  so  much  on  account  of  what 
it  contained  as  because  of  its  notable  omissions.  He  observed,  first  of  all, 
that  there  was  no  reference  whatever  to  a  phrase  used  in  the  President's 
inaugural  address,  that  the  Institute  numbered  nearly  sufficient  members, 
although  the  President  had  alluded  to  it  indirectly  in  his  remarks. 
Secondly,  there  was  no  reference  in  the  report  to  the  fact  the  President  also 
mentioned  in  his  inaugural  address,  that  the  Council  were  attempting 
to  disqualify  Associates  from  acting  as  actuaries.  Thirdly,  there  was  only 
a  very  meagre  reference  indeed  to  the  results  of  the  examinations  held  this 
year  ;  and  yet  he  should  have  thought  that  the  results  of  those  examinations 
were  sufficiently  striking  to  have  called  for  further  comment.  The  speaker 
then  proceeded  to  discuss,  at  considerable  length,  the  Institute  Examinations. 
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and  the  class  of  questions  set  for  Candidates  for  the  Fellowship,  and 
generally  expressed  his  views  as  to  the  due  recognition  of  the  status  and 
rights  of  the  class  of  Associate. 

The  President  explained  that  any  remarks  made  by  him  in  his 
Presidential  Address  were  on  his  sole  responsibility,  and  were  not  necessarily 
endorsed  by  the  whole  Council.  He  desired  also  to  point  out  that  what  he 
then  said  had  not  been  properly  represented  by  Mr.  Wansbrongh  ;  also  that  in 
intimating  that  in  his  opinion  the  Institute  already  numbered  nearly 
sufficient  members,  he  had  solely  the  intention,  in  which  he  trusted  he 
had  succeeded,  of  discouraging  incompetent  young  men  from  attempting 
the  course  of  study  for  an  Actuary.  The  President  further  explained 
that  the  results  of  the  examinations  in  the  Colonies  were  not  yet  to  hand, 
and  that,  at  the  date  at  which  the  Council  Report  was  drawn  up,  the 
results  for  the  United  Kingdom  were  not  even  available.  As  regards 
the  status  and  rights  of  the  Associates,  he  was  confident  that  the  Council 
would  not  act  in  a  narrow-minded  or  prejudiced  way  in  matters  which 
affected  the  interests  of  both  senior  and  junior  members. 

The  resolution  for  the  adoption  of  the  Report  was  then  put  and 
carried,  with  one  dissentient. 

Electiox  of  Officees. 

Messrs.  A.  R.  Barrand  and  0.  F.  Diver  were  appointed  scrutineers 
of  the  ballot  for  the  election  of  Officers  for  the  ensuing  year. 

The  ballot  was  then  taken,  and  the  President  subsequently  announced 
that  the  Council  nominations  had  been  adopted,  as  follows  : — 

Presi 

Fbaxk  Bebtbaxd  "Wyatt. 

Vice-Presidents. 

Feedebick  Schooling.  Geoege  Todd,  M.A. 

Thomas  Gaxs  Acklaxd.  Geoege  Fbaxcis  Habdy. 


Coimcil. 


Thomas  Gaxs  Acklaxd. 

Hexet  "Walsixgham  Axdbas. 
*Aethub  Digby  Besaxt,  B.A. 

Thomas  G.  C.  B-bowxe. 

Hex  by  Cockburx. 

Feaxcis  Ebxest  Colexso,  M.A. 

Joseph  Ebxest  Faulks,  B.A. 
*Geoege  Fbaxcis  Habdy. 

Ralph  Pbice  Habdy. 

Arthur  George  Hemmixg. 

Charles  Daniel  Higham. 

Lewis  Feedebick  Hovil. 

"William  Huttox. 

Abbaham  Levix'e,  MA. 

Geoege  James  Lidstoxe. 


Hexet  William  Maxly. 

Geoffeey  Masks. 

William  Peytox  Phelps,  M.A. 

Edward  Aethue  Rushes. 

Gebald  Hemmixgtox  Ryax. 

Feedebick  Schooi.ixg. 

Etiwabd  Robebt  Steakeb. 
*Robebt  Ruthyex"  Tilt. 

Geobge  Todd,  M.A. 
*Ralph  Todhunteb.  M.A. 

Harold  Moltke  Teouxcer,  M.A. 

Samuel  Geoege  Waexeb. 

Ebxest  "Woods. 

Fbaxk  Beetbaxd  "Wyatt. 

Thomas  Emley  Youxg,  B.A. 


Treasurer. 

Ebxest  "Woods. 

Honorary  Secretaries. 

Samuel  George  "Waexeb.  |        Joseph  Ebxest  Faulks,  B.A. 

*  Xot  Members  of  the  previous  Council. 


1907.]        Proceedings  at  the  Annual  General  Meeting.  613 

Mr.  A.  J.  Hicks  then  moved  the  re-election  of  Messrs.  H.  Lugton  and 
J.  S.  Hazell,  and  the  election  of  Mr.  A.  (J.  Scott,  as  Auditors  for  the 
ensuing  year. 

Dr.  A.  W.  Fixdlay  seconded  the  motion,  which  was  carried  unanimously. 

Mr.  R.  Todhcvter.  in  moving  a  vote  of  thanks  to  the  President,  Vice- 
Presidents,  Council,  Officers,  Examiners  and  Supervisors,  for  their  services 
during  the  past  year,  said  that  no  one  who  read  the  Report  could  doubt 
that  the  President  and  other  members  of  the  Executive  had  given  a  very 
great  amount  of  trouble,  time  and  thought  to  the  administration  of  the 
affairs  of  the  Institute.  The  most  interesting  paragraphs  of  the  Report 
were  those  which  referred  to  the  literary  output  of  the  year.  It  was 
seldom  the  members  had  to  congratulate  themselves  on  such  valuable 
additions  to  their  actuarial  literature  as  the  Council  had  given  them  during 
the  past  year.  Whether  they  could  do  anything  more  practical  to  ensure 
appreciation  of  the  services  of  the  Council  than  simply  to  accord  them 
a  vote  of  thanks  he  was  not  sure.  Perhaps  the  best  way  in  which  thev 
could  do  so  would  be  by  maintaining  the  attendances  and  the  interest  of  the 
debates  at  the  sessional  meetings. 

Mr.  W.  P.  Eldertox,  in  seconding  the  motion,  said  that  the  tremendous 
amount  of  work  that  had  been  done  hx  the  Council  had  been  already 
mentioned  by  one  or  two  previous  speakers,  hut.  during  the  last  few  months 
it  had  been  brought  before  him  somewhat  forcibly  in  connection  with  the 
difficulty  of  obtaining  the  use  of  the  halls  or  class-rooms  for  his  students  on 
extra  nights,  on  account  of  frequent  Committee  meetings  being  held. 
There  was  one  other  class  of  person,  Examiners  and  Supervisors,  if  he  might 
take  them  together,  which  was  included  in  the  vote  of  thanks  proposed. 
He  was  afraid  it  was  an  unpopular  class.  People  who  inflicted  on  others 
what  those  others  considered  to  be  a  misfortune,  were  never  likelv  to  be 
very  popular.  For  his  own  part  he  did  not  think  they  deserved  the 
opprobrium  the}*  received.  Strictly,  he  thought  it  should  be  directed  rather 
against  examinations  in  general,  than  against  the  examiners.  Examiners 
undertook  a  very  thankless  task,  involving  a  great  amount  of  work 
which,  so  far  as  his  small  experience  went,  they  performed  wonderfullv  well. 

The  resolution  was  then  put  and  carried. 

The  President,  on  behalf  of  his  colleagues  and  himself,  thanked  the 
members  heartily  for  their  renewal  of  confidence.  The  Council  was  pleased 
to  number  among  its  body  four  new  members,  who  would  bring  the  light  of 
their  intelligence  to  bear  upon  their  deliberations  which,  he  assured  the 
members,  were  carried  out  with  only  one  object,  the  good  of  the  Institute. 

Mr.  R.  Cross,  in  proposing  a  vote  of  thanks  to  the  auditors  for  their 
services  during  the  past  year,  said  that  many  years  ago  he  served  as  an 
auditor,  and,  though  the  duties  were  not  very  onerous,  they  were  certainly 
most  important. 

Mr.  J.  Chatham  seconded  the  motion,  which  was  carried  unanimouslv. 

The  President  then  adjourned  the  meeting  to  Monday,  25  Xovember 
1907. 
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Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library   since   the 
publication  of  the  Journal  for  October  1906: 

By  whom  presented 
(when  not  pi- 

The  Society. 


Accountants  and  Auditors,  Society  of 
List  of  Members,  &.c,  1906-7. 

Accountants.  Institute  of  Chartered,  in  England  and  Wales. 
List  of  Members,  1907. 

Actuarial  Society  of  America. 
Transactions,  1906-7. 
Containing  inter  alia — 

"  A     Practical     Interpolation     formula,    with     a 

Theoretical  Introduction  ",  by  E.  Henderson. 
"  Formula  for  obtaining  the  cost  of  Insurance  with 

its  application  in  a  Method  of  Computing  the 

Values  of  Cancelled  Policies  ",  by  J.  D.  Craig. 
"  A   few    Suggestions   as    to    the    Assessment    of 

Expenses  ",  by  P.  C.  H.  Papps. 
'•  Mortality  Bates  experienced  by  the  New  York 

Life  Insurance  Company  among  its  Deferred 

Dividend  Policies,  taken  by  amounts  assured  ", 

by  A.  Hunter. 
"  Practical  application  of  the  Piece-Work  System 

in  Life  Insurance  Offices'",  by  A.  Hunter. 
"  Notes  on  the  Select  and  Ultimate  Method  ",  by 

H.  X.  Sheppard. 
"  A  Review  of  the  Mortality  in  certain  Occupations 

in  England  and  America",  by  R.  Gr.  Hunter. 
"  A     Practical      Rule     for     calculating     Annual 

Dividends  ",  by  R.  W.  Weeks. 
'•  On  Surplus  Apportioned  Annually",  by  H.  W. 

Robertson. 
"  Is    the   New   York    Standard   Life   Policy   Act 

Constitutional  F  "  by  W.  S.  Nichols. 
"  A  Distribution  Formula",  by  M.  M.  Dawson. 

Actuarial  Society  of  New  South  Wales. 
Transactions,  1907. 

Actuaries,  Faculty  of 

Transactions,  1906-7. 
Containing  inter  alia — 

'•  An    Analysis    of    the    Profit    from    Endowment 

Assurances",  by  J.  Chatham. 
••  Notes    on    Summation   and    Interpolation",   by 

A.  J.  C.  Fyfe. 
"  The    Actuary    in    Scotland "  :    A     Presidential 

Address,  by  A.  Hewat. 
"  Some  Notes  on  Death  Duties  from  an  Actuarial 

point  of  view  ",  by  J.  C.  Denmead. 
"  Paid-up   Policies    and    Surrender  Values",   by 

Dr.  A.  E.  Sprague. 
"  Notes  on  the  British  Offices  Life  Annuity  Tables, 

1893",  by  T.  G.  Ackland. 

Altenburger  (J.). 

Versuch  Einer  allgemeinen  Theorie  der  mechanischen  "^ 
Ausgleichungs-Methoden.  ) 


The  Institute. 


The  Society. 


The  Society. 
The  Faculty. 


The  Author. 


1907.] 


Additions  to  the  Library. 


615 


American  Mathematical  Society. 
Transactions,  1906-7. 

American  Statistical  Association. 
Transactions,  1906-7. 


By  whom  presented 
(when  not  purchased). 

The  Society. 
The  Association. 


Andrae  (Dr.  A.). 

Die  Sterblichkeit  in  den  land  nnd  forstwirtschaf tlichen  "J 
Berufeu  nach  den  Erfahrnngen  der  Gothaer  ,- 
Lebensversicherungsbank.     Berlin,  1906. 

Archer  (J.  A.). 

Compound  Interest,  Annuity,  and  Sinking  Fund  Tables.  ) 
Large  8vo.     1907.  j 

Another  Copy. 

Australian  Mutual  Provident  Society. 
Fifty-eighth  Annual  Report,  1907. 

Austria. 

Bericht  der  Arbeiter-Unfall-Yersicherungs-Anstalt  fur  "^ 

das  Konigreich  Bolnnen,  1905.  ) 

Versicherungswissenschaftliche       Mitteilungen       der  | 

Mathematiech-Statistische  Vereinigung.    1904-7.    ) 

Bachelier  (L.). 

Theorie  des  Probabilities  continues.     4to.     Paris,  1906. 

Bankers. 

Journal  of  the  Institute  of  Bankers.  ^ 

List  of  Members,  1907.  ) 

Belgium. 

Bulletin  de  "Association  des  Actuaires  Beiges. 

Bulletin  de  la  Prevoyance.     March,  1907.     (Rapport  a  } 

propos     d'une     investigation      sur     les     Bisques  > 

Sureleves.  ) 

Bulletin    du    Comite    permanent    des    Congres    inter-  ) 

nationaux  d' Actuaires.     1906.  ) 

Compte  Rendu  des   Operations  et  de  la  Situation  de  la  ) 

Caisse  Generale  d'Epargne  et  de  Retraite.     1906.) 

Bergholm  (P.). 

An  Enquiry  into  the  Mortality  among  Scandinavians) 
in  the  Congo  State,  during  the  period  1878-1904.) 

"  Biometrika." 

Vol.  V,  containing,  inter  alia — 

"  The  non-inheritance  of  Sex  in  Man ",  by 
F.  A.  Woods. 

"  On  the  Inheritance  of  the  Sex  Ratio  ",  by  D.  A. 
Heron. 

"  Skew  Frequency  Curves",  by  Prof.  Karl  Pearson. 

"  On  the  Curves  which  are  most  suitable  for 
describing  the  Frequency  of  random  samples  of 
a  Population  ",  by  Prof.  Karl  Pearson. 

"Statistical  Studies  in  Immunity",  by  Dr.  J. 
Brownlee. 

"  The  Calculation  of  the  Moments  of  a  Frequency- 
Distribution  ",  by  W.  F.  Sheppard. 

Boddy  (H.  M.). 

Some  defects  in  Life  Assurance  legislation.  Cape  Town,  ~) 
1907.  i 


The  Gotha 
Life  Office. 


The  Publishers. 

Purchased . 

The  Socieft/. 


The  Austrian 
Government. 

The  Society. 


The  Author 


The  Institute. 


The  Association. 

Zi' Assoc,  des 
Actuaires  Beiges. 

The  Permanent 

Committee. 

The  Belgian 

Government. 


H.  Cockburn. 


Purchased. 


The  Author 
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British  Almanac  and  Companion,  1858  and  1867. 

British  Offices  Life  Tables,  1893. 

Select  Tables  deduced  from  the  graduated  Experience  ^ 
of    Whole-Life  Participating  and  Xou- Participa- 
ting Assurances  on  Male  Lives.     Svo.     1907. 

Valuation  Tables  deduced  from  the  graduated  Experi- 
ence of   Whole-Life  Participating  Assurances  on 
Male  Lives  (0M  Table),  at  2h,  2f,  3,  3 A,  -4  and  4%  V 
per  cent.     Svo.     1907. 

Values  of  Temporary  Annuities  at  all  Entry  Ages  from 
10  to  99  inclusive,  and  in  respect  of  all  durations ; 
at  2f  per-cent  interest  according  to  the  0M  and 
OM<5)  Mortality  Tables.     Svo.     1907. 

British  Trade  Year  Book. 

Covering  the  vears  1880-1906,  by  J.  Holt  Schooling. ") 
8vo.     1906.  ) 

Canada. 

Canadian  Annual  Financial  Review,  compiled  by  W.  R.  "^ 
Houston.     Ob.  8vo.     Toronto,  1906,  1907.  J 

Canadian    Bank    Shares   as    Investments,    1S97-1906.  "^ 
Toronto.     1907.  ) 

Crelle  (A.  L.). 

Tables  de  Calcul  ou  se  trouvent  les  Multiplications  et  ^ 
Divisions    toutes    faites    de   tous   les    nombres  au 
dessous  de  mille  et  qui  facilitent   et  assurent  le 
calcul.     3me  edit,  by  C.  Bremiker.     Fol.     Berlin, 
1S69. 

De  Savitch  (S.). 

The    Elementarv    Theory    of    Life    Assurance.      (In ") 
Russian).     8vo.     St.  Petersburg,  1900.  ) 

Deutscher  Verein  fur  Versicherungs-Wissenschaft. 

Katalog   der   Bueker-Kammer,    1902.      Svo.      Berlin, 

1902. 
List  of  Members,  1907. 
Veroffentliehungen,  1906. 
Zeitschrift  fur  die  s-esamte  Versicherungs-Wissenschaft, 

1906-7. 

Dougharty  (H.). 

Annuities  and  Sinking  Funds,  Simple  and  Compound  ) 
Interest  Tables,  together  with  Notes.     8vo.    1906.  j 

Economic  Relation  of  Life  Insurance  to  Society  and  State. 


By  whom  prt 
(vhen  not  ptu 

W.  Stott. 


Official. 


The  Author. 


Purchased. 

John  Jfackay 
$  Co. 


F.  E.  Colenso. 


S.  W.  Manly. 


The  Society. 


The  Author. 


Report  to  American  Academy  of  Political  and  Social ")    m   r    r-n . 

o     •  T"»  -«  c\c\~  ^       -*-  •     *J~  •     ^-  •    -13 1*0 idle t 

Science.     Pa.,  189/.  ) 


Eedy  (A.  M.). 

Office  System   and  Methods  in  the  business  of    Life  ^ 
Assurance.     N.S.W.     1906.  J 


Elderton  (W.  Palin). 

Frequency-Curves  and  Correlation.     Svo. 


1906. 


The  Author. 


Official. 
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Equitable  Life  Assurance  Society. 

Reports  to  the  Court  of  Directors.  Cases  submitted  to 
Counsel,  with  Opinions.  Nine  addresses  by  W. 
Morgan  and  three  by  A.  Morgan.  Statements  of 
the  Results  of  Decennial  Investigations  in  1829, 
1839,  and  1849.     In  one  Vol.,  1854. 

Deed  of  Settlement,  with  Eve-Laws  and  Orders,  1854. 
Revised  in  1881.) 

Fackler  (E.  B.). 

Notes  on  Life  Insurance.  The  Theory  of  Life} 
Insurance  practically  explained.  8vo.  New  York,  - 
1907.  ; 

Fox  (M.). 

Report  on  the  Auckland  (N.Z.)  Diocesan  Pension  Fund,  ) 
1904.  ) 

France. 

Bulletin  de  l'lnstitut  dea  Actuaires  Francais. 

Recueil  de  documents   relatifs  aux  Assurances  sur  la  "\ 
vie,  reunis  par  le  Ministere  du  Commerce.     No.  1.  I 
Forinules  et  liaremes  des  Primes  ou   Cotisations  '- 
minima  des  operations  d'assurances  sur  la  vie.    8vo. 
Paris,  1906.  J 

Gamborg  (V.  E.). 

4 — Cifrede  Logaritmer  til  de  Trigonometriske  Funk-  "i 
tioner  (med  decimalinddehng  af  graden).  8vo.  • 
Copenhagen,  1906.  ) 

Germany. 

Denkschrift  betreffend  die  von  den  Organisationen  der 
Privatangestellten  im  October  1903,  angestellteu 
Erhebungeu  iiber  ihre  wirtschaftliche  Lags  der 
Kosten  einer  Pension s-und  Hinterbliebenenfur- 
sorge  dieser  Berufskreise.     4to.     Berlin,  1907. 

Rechenschaftbericht  der  Verwaltung  der  Warscbauer  ~) 
Gegenseitigen  Unfall-Versicherungs-Gesellschaft.  ^ 
4to.     "Warschau,  1906.  ) 

Giornale  di  Matheniatica  Finanziaria,  1907. 

Gotha. 

Recheuschaftsbericht  der  Lebensversicheruugsbauk  auf  ) 
Gegenseitigkeit  zu  Gotha,  1906.     Fol.  j 

Green  (C.  H.). 

The  "Workmen's  Compensation  Act,  1897 ;  the  Em-  ^ 
ployer  and  the  Insurance  Companies.     8vo.     1898.  J 

Hardy  (R.  P.). 

Report  and  Valuation  Balance  Sheet,  as  at  31 "} 
December  1905,  of   the  Great  Western    Railway  I 


By  whom  pn 
(■when  not  purchased). 


The  Society. 

Purchased. 

Tlie  Author. 

The  Institute. 

Purchased . 

The  Author. 

P..  TTolfer. 

The  Company. 
The  Editor. 


the  Great  Western 
Enginemen    and    Firemen's    Mutual     Assurance, 
Sick  and  Superannuation  Society.    Swindon,  1906. 

Hendrick  (B.  J.). 

The  Story  of  Life  Insurance  (being  an  attempt  to 
describe  the  causes  that  led  to  the  American 
Insurance  Scandals  of  1905-6).     8vo.    1907. 


The  Gotha 
Life  Office. 


T.  G.  C.  Broicne. 


The  Author. 


Purchased. 
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Holland. 

Arehief  voor  de  Verzekerings-Wetenschap.     1906-7. 
Jaarboekje  van  de  Vereeniging  voor  Levensverzekering.  | 

1907.  ) 

Mededeelingen  der  Vereeniging  voor  Levensverzekering.  / 

1906-7.  ~    ) 

Rationale  Levensverzekering- Bank.     Yerslag  over  het 

■jaar  1906  ;  en  over  het  Drerjarig  Tijdvak  1904-6. 

Sterfte  en  Sterfte-Oorzaken.     Rotterdam,  1906. 

Institute  of  Commercial  Research  in  the  Tropics. 
Journal,  1907. 

Insurance  Institute  of  Ireland. 

Journal,  1906-7,  containing  inter  alia —  n 

"  The  Law  of  Insurable  Interest  as  affecting  Life  I 

Assurance",  by  F.  W.  May.  v 

"  The  Investment    side   of    Life  Assurance ",  by  I 

H.  J.  Lapham.  J 

Journal  of  the  Federation  of  Insurance  Institutes. 

Vol.  IX,  containing  inter  alia  — 

"  Developments  of  Accident  Insurance ",  by 
J.  C.  M'Bride. 

"  Legal  Aspects  of  Life  Assurance ",  by  J.  L 
Mounsey. 

"  Life  Assurance.  Some  modem  aspects  of 
competition :  Notes  on  Assurances  without 
medical  examination  and  other  schemes 
presently    in    vogue'"',  by    W.  R.  M'llvenua. 

"The  Insurance  of  Uuder-averaere  Lives",  by 
W.  Hughes. 

lash  (Z.  A.). 

The  Banking  System  of  Canada.     Toronto,  19u7. 

Laurent  (H.). 

La  Geometric  analytique  Generale.     Svo.     Paris,  1906. 

Life  Offices  Association. 

Memoranda    as    to    the    Meetings    of     the    Standing  1 
Committee.     1906-7.  j 

London  Mathematical  Society. 
Proceedings,  1906-7. 

Mathieson  (F.  C.)  &  Sons. 

Stock     Exchange     ten-year     record     of     Prices   and  ") 
Dividends."  1S97-1906.     Large  Svo.     19u7.  j 

Messenger  (H.  J.). 

Coninients  upon  the  Gain  and  Loss  Exhibit.    Hartford, ") 

Conn.,  1906.  [ 

The  Rate  of  Sickness.     Hartford,  Conn.,  1907.  ) 


By  whom  presented 
not  purcliased). 


The  Society. 
The  Algemeene 
M 'ntschappij. 

The  Society. 
The  Company. 


The  Institute. 


The  Institute. 


Purchased. 


John  Mack  ay  X  Co. 


The  Authoi 


The  Association. 


The  Society. 


The  Publishers. 


The  Author. 


Moir  (H.). 

Life  Assurance  Primer.  A  Text- Book  dealing  with 
the  Practice  and  Mathematics  of  Life  Assurance 
2nd  Edition.     Svo.     New  York,  1907. 


1 


The  Author. 
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Moody's  Manual. 

Of  Railroads  and  Corporation  Securities,  1906.     8vo.  ) 
New  York,  1906.  ) 


lin  whom  pr- 
I  iot  purchased). 


Purchased. 


Mozley  ( — )  and  Whiteley  (— ). 

Law    Dictionary.     2nd    Edition    by   L.   H.    West    and  ) 
F.  G.  Neave.     8vo.     1904.  \ 


Purchased. 


Parliamentary  Papers. 
Acts  of  Parliament. 

Public  Works  Loans,  1906.  *\ 

Royal  Insurance  Company's  Act,  1907. 

Workmen's  Compensation,  1906.  J 

Colonial  Acts  and  Bills. 

Accident  Insurance  Companies  Acts.  New  Zealand,  ) 
1902. 

Accidents  Compensation  Act.    New  Zealand,  1901.  j 

Benevolent  and  Provident  Societies  Act.     Ontario,  ~) 
1897.  ) 

Civil  Service  Insurance  Act.      New  Zealand,  1893.  \ 


Companies.     Nova  Scotia,  1900-3-4. 


Foreign      Insurance     Companies'     Deposits     Act > 
Amendment  Act,  New  Zealand,  1904. 


Government     Accident     Insurance     Act. 
Zealand,  1899. 


Xew 


Life  Assurance  Act,  1891.     Cape  Town. 


Government  Life  Insurance  Acts.     Xew  Zealand, 
1886,  1888,  1890,  1891,  1893,  1894,  1899. 

Insurance  Acts.     Ontario,  1S97,  1901,  1903,  1904.  } 

Insurance  for  the  benefit  of  Wife  and  Children.  > 

Canada,  N.D.  ) 

Life  and  Accident   Insurance.     New    Brunswick, ) 
1905.  ) 

Life  and  Accident  Insurance.      Nova  Scotia,  1903,  ") 
1904.  > 

f 

I 

Life  Assurance  Companies  Act.    Queensland,  1901 

Life    Assurance     Companies     Amendment     Acts 

South  Australia,  1882,  1887. 

Life   Assurance   Companies  Act  Amendment  Act.  ) 
Western  Australia,  1903.  ) 

Life    Assurance    Policies'    Acts.      New    Zealand,  ~) 
1884,  1885,  1903.  ) 

C 
i 

Life  Insurance  Companies  Acts.     Newfoundland,  ) 
1888,  1901,  1904.  ) 


Life  Insurance  Act.     Manitoba,  1902. 


Purchased. 


The  Government 
ofX.Z. 

The  Canadian 

Government. 

The   Government 

of  N.Z. 

The  Government 

ofX.S. 


The   Government 
of  N.Z. 


The  Canadian 
Goverume   t. 

The  Government 
ofX.B. 

The  Government 

of  X.S. 

The  Cape 

Government. 

Purchased . 

The  Government 
of  W.A. 

The  Government 
of  N.Z. 

The   Canadian 
Government. 

The  Government 
of  Newfoundland. 
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Parliamentary  Papers — (continued). 

Colonial  Acts  and  Bills — (continued). 

Married  Women's  Property  Act  Amendment  Act. ") 
Nova  Scotia,  190-1.  ) 


By  whom  presented 

(when  not  purchased). 


National  Annuities  Act.     New  Zealand,  1906. 
Property.     South  Australia,  1860. 

Public    Revenues  Act   (Extracts).     New  Zealand, 
1891. 

Public  Securities  Act.     New  Zealand,  1895. 


Widows'   Pension  Fund   Amendment   Act.     Cape  ) 

f 


Town,    1891. 
Winding-up  Act.     Canada,  1SS6. 


Workers'  Compensation  for  Accidents  Acts. 
Zealand,  1900,  1902-5. 


New  | 
i 


The  Government 

of  n.s. 

The  Government 
of  N.Z. 

Purchased . 

The   Government 
of  N.Z. 


The  Cape 

Government. 

The  Canadian 
Government. 

The  Government 
of  N.Z. 


Colonies. 

Australia. 

Official  Statistics  of  the  Commonwealth  of, 
Population  and  Vital  Statistics.  1907. 
Trade,  Shipping,  and  Over-sea  Migration, 
1907. 
The  Nomenclature  of  Diseases  and  of  Causes 
of  Death  (Bertillon),  together  with  a  guide 
for  tabulation  in  cases  where  more  than 
one  cause  of  death  is  assigned.   Melbourne.  > 


The  Common- 
wealth  Bureau  of 
Census  and  Statis- 
tics. 


Australia  and  New  Zealand.  ") 

Statistics,  1861-1905.  j 

Canada.  -\ 

Report  of  the  Superintendent  of  Insurance.  > 

1905.  ) 

Journal  of  the   House  of  Assembly  of  New  -. 

Brunswick.     8vo.     1906. 
Statutes  of  Manitoba.    4  vols.    8vo.    1902,4,6. 
Statutes  of  Ontario.      1897-1906.      12  vols.  I 

8vo. 
Statutes   of   Quebec.      3  vols.      8vo.     1888, 

1898,  1900.  ' 

Cape  of  Good  Hope. 

Acts  of  Parliament,  Session  1891.    8vo.    Cape 
Town,  1891. 

New  Brunswick.  ~\ 

Acts  of  the  Legislative  Assembly  passed  in  £ 

1905.     8vo.     Fredericton,  1905.  ) 

Newfoundland.  "j 

Consolidated  Statutes.     (Second  Series).    8vo.  > 

St.  John's,  1896.  ) 

New  South  Wales.  "v 

Statistical   Register   for   1905   and    previous  I 

years.     1906.  \ 

Vital  Statistics.    Report  for  1905  and  previous 

years.  J 


The   Government 
ofN.S.W. 

The  Government 

Insurance 

Department. 


Canadian 
Government. 


Cape  Government. 

The  Government 
of  N.B. 

The  Government 
of  Newfoundland. 


The  Government 
ofN.S.W. 
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Parliamentary  Papers — ('continued ). 

Colonies — {continued). 
New  Zealand. 

A  brief  Survey  of  its  State  Life  Insurance. 
1906. 

Civil  Service  Superannuation  Bill.  Report  of 
Public  Accounts  Committee,  with 
Minutes  of  Evidence.     1906. 

Official  Year  Book,  1906. 

Police  Provident  Fund.  Actuarial  Examina- 
tion for  the  triennium  ended  31  March 
1906. 

Statements  of  the  Government  Insurance 
Department  in  connection  with  the 
valuation  of  Liabilities  (Fourth  and  Fit'tli 
Schedules)  for  the  triennium  ending 
31  December  1905. 

Statistics  of  the  Colony  for  the  year  1905. 

Nova  Scotia.  } 

Statutes.     4  vols.     8vo.     1900,  3,  4.  ) 

Victoria.  ^ 

Friendly    Societies.      Twenty-eighth    Annual 

Report  of  the  Actuary,  1905. 

Sixteenth  Report  of  the  Registrar,  1905. 
Statistical  Register  for  1905.  ' 

Western  Australia. 

Friendly  Societies.     Report  of  the  proceedings 

by  the  Registrar,  1905. 
Statistical  Register  for  1901  and  1905. 
Fifth      Annual      Return      and     Report      of 

Proceedings       under       the        Industrial 

Conciliation  and    Arbitration   Act,   1902. 

1905. 
Year  Book,  1902-4. 

Friendly  Societies. 

Building  Societies. 

Eleventh     Annual     Report     of     the      Chief 
Registrar  for  1905.        Parts  I  and  II. 
Chief    Registrar's    Report    for    1905.       Parts    A, 
B   and  C. 

Income  Tax. 

Report  from  the  Select  Committee,  with  Minutes 
of  Evidence,  Index  and  Digest  of  Evidence. 
Fol.     1906. 

Land  Registry. 

Report  of  the  Registrar  for  the  years  1903-1905. 

Life  Assurance  Companies. 
Returns,  1906. 

National  Debt. 

Annuities.     Account  to  5  January  1907. 

Military  Savings  Bank.      Account   to   5  January 

1907. 
Return    showing    Liabilities    and    Assets   at  the 

close    of    each    financial   year,   from   1835-6 

to  1906-7. 
Savings  Banks  and   Friendly  Societies.     Account 

to  20  November  1906. 

VOL.    XLI. 


IUj  whom  presented 
(when  not  purchased). 


Tin 


Government 
o/N.Z. 


The  Government 
of  N.S. 

The  Government 
of  Victoria. 


The  Government 
of  W.  Australia. 


Purchased. 


The  Board 
of  Trade. 


Purchased. 
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The  Institute  of  Actuaries. 


toct. 


Parliamentary  Papers — [continued). 

Registrar-General.     England.  > 

Sixty-eighth  Annual  Report  of  Births,  Deaths  and\ 

Marriages,  1905. 
Supplement    to    the    Sixty-fifth    Annual     Report. 

Part  I.     8vo.     1907. 

Registrar- General.     Ireland. 

Forty-second   detailed  Annual    Report    of    Births, 
Deaths  and  Marriages.     1905. 

Registrar-General.     Scotland. 

Fiftieth     detailed     Annual     Report     of      Births, 
Deaths  and  Marriages.        (Abstracts  of  1904.) 
Fifty-second  Annual  Report,    1906,    and    Forty- 
second  Annual  Report  on  Vaccination. 
School  Teachers'  Superannuation. 
Rules,  1907. 

Teachers'  Pension  Fund  (Ireland). 

Reports  on  the  Valuation  of,  on  31  December  1905. 
Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 
and  1900,  and  the  Employers'   Liability  Act, 
1880,  during  the  year  1905. 
Periodicals. 

Accountants'  Magazine. 

Insurance  Record. 

Post  Magazine.  ") 

Post  Magazine  Almanack.  ) 

Poterin  du  Motel  (H.). 

Theorie  des  Assurances  sur  la  vie.     8yo.     Paris,  1899. 
Poussin  (R.). 

Traite  Elementaire  des  Assurances  sur  la  vie.     Principes  ) 

et  Applications.     8yo.     Paris,  1906.  ) 

Prange  (Dr.  Otto). 

Die  Theorie  des  Versicherungswertes  in  der  Feuerver-  ") 
sicherung.     8\o.     Jena,  1907.  ) 

Prospectuses,  &c. 

Issued  by  the  following  Companies  prior  to  1870 : 

Clerical,    Medical    and    General    Life    Assurance 

Society. 
Guardian  Assurance  Company. 
National  Mutual  Life  Assurance  Society. 
Xatioual  Provident  Institution. 
Pelican  and  British  Empire  Life  Office. 

Roberts-Jones  (M.). 

Handbook  to  the  Workmen's  Compensation  Act,  1S97.  } 
Sm.  8vo.     1897.  ] 

Royal  Astronomical  Society. 

Memoirs.     Appendix  to  Vol.  LVII.     1906. 
Russia. 

Statistique    sur    les  Employes  des  chemins  de  fer  de^ 

l'Etat,     participant     ;i     la     caisse     des     retraites  ' 

organisee  d'apres    le  reglement   du   3  juin   1894.  v 

An  1  Jamier  1897.     4to.     St.  Petersburg,  1898.     J 

Salmon  (George). 

Lessons  introductory  to  the  Modern  Higher  Algebra.  ) 
4th  edit.     8vo.     1885.  j 


By  whom  presi  nted 
(when  not  purchased). 


Purchased. 


Purchased. 
The  Editor. 

The  Editor. 


Purchased. 


Purchased. 


The  Pullishers. 


Hie  respective 
Offices. 


T.  G.  C.  Browne. 


The  Society. 


H.  W.  Mania. 


A.  Levine. 


1907.]  Additions  to  the  Library.  623 

Ly  ivhoui  presented 
(when  not  purchased). 
Schaertlin  (Dr.  G.). 

Zur   Matuematischen  Theorie  der  Invaliditiitsversich- ~#  ^,.      ... 

u         iru-v-  :  I  he  Author. 

erung.     Bem,  190< .  j 

Spain. 

Instdtut  des  Ref  ormes  Sociales.      Projet  de  Loi  sur  la  }  t    \r  i  r 

creation   d'un    Institut   National   de    Prevoyance.  >  '  '    ..   J    ,  ^ 

Madrid,  1906.                                                                 )  Picador. 

Sprague  (T.  B.),  LL.D. 

On  Lost  Policies.     1897.  T.  G.  C.  Browne. 

Statistical  Society  (Royal). 

Journal.  The  Society. 

Stock  Exchange  Official  Intelligence,  1907.  Purchased. 

Switzerland. 


Rapport   du    Bureau    Federal    des    Assurances    sur  les  ~\ 

Entreprises    Privees   en    fliatiere   d' Assurances  en  ,-  Sivis 

Suisse.      1 .  ) 


Tillyard  (F.). 

Banking  aud   Negotiable  Instruments.     A   Manual  of ')  i>       }        I 

practical  law.     2nd  edit.     8vo.     1906.  j  l  urcM*a  ' 

Toronto,  Insurance  Institute  of 

Proceedings,  1905-6,  1906-7,  containing  inter  alia —  The  Institute. 

''Employer's    Liability  Insurance",  by  C.  W.  I. 

Woodland. 
••  A  System  of    Life   Insurance  Bookkeeping  aud 

Office  Records",  by  T.  W.  Wallace. 
"British    Life   Assurance   Accounts3',   by    C.   C. 

Ferguson. 
"Some  points  in  Life  Assurance  law*',  by  A.  Bruce. 
"Sickness  Insurance",  by  E.  Willans. 
"Investments  of    Canadian    Life  Offices",  by  T. 

Bradshaw. 
"The    Past,   Present   and   Future    of    Life    Insu- 
rance", by  L.  K.  File. 
"  A  Description  of    Mortality   Tables,  with  sonic 

Results    of     a     recent     Iuvestigatiou ",     by 

W.  A.  P.  Wood. 
"Deferred    Claims    in    Liability    Insurance",    by 

C.  N.  Neely. 
■•  New  Features  in  Personal  Accident  Contracts", 

by  B.  G.  Walker. 
'•  Ke-iusurauces  of  Life  Offices",  by  G.  C.  Moore. 

United  Kingdom  Temperance  and  General  Provident  Institution. 

Accounts  and  Statements,  as  at  31  December,  1905.  The  Institution. 

United  States  of  America. 

Official  Publications. 

Censuses. 

Twelfth     Census,    1900.        Special     Reports.  i 

Supplementary  Analysis  and    Derivative  -  F.  Hendriks. 

Tables.     4to.  "  Washington,  1906.  ) 

Connecticut. 

Forty-second  Annual  Report  of  the  Insurance  ")  t,,    r.         ■     ■ 

,,         •    •  inruf  ;  Ihe  Commissioner. 

Commissioner,  190b.  ) 
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Index  to  Vols.  I-XL  of  Journal.  [Oct.  1907. 


Victoria,  Insurance  Institute  of 
Proceedings,  1905. 

Welman  (A.J.). 

Landed  Estates.     1907.  ) 

The  Bonus  Prospects  of  leading  Life  Offices,  1904.         ) 

White  (William). 

The  Insurance  Register,  1907. 

Yorkshire,  Insurance  Institute  of 

Proceedings,  1905-6,  containing  inter  alia — 

"A  Summary  of  the  Law  of  Employer's  Liability", 

by  J.  L.  Booth. 
"  Urinary    abnormalities     in     persons     applying 
for    Life    Assurance    Policies",   by    Dr.    A. 
Rabagliati. 

Young  (T.  E.). 

The  Principles  and  Practice  of  Insurance  and  their  1 
modern  developments.  A  Lecture  given  before  !• 
the  Society  of  Arts.     1907.  ) 


By  whom  presented 
(tuhen  not  purchased). 

The  Institute. 


The  Author. 


C.  Sf  E.  Layton. 


The  Institute. 


H.  Cockburn. 


The    following    additional    copies    of   works    already    in    the 
Library  have  also  been  added  : — 


Manchester,  Insurance  Institute  of 

Reports,  1896-7,  1897-8,  1901-2  and  1902-3. 

Manly  (H.). 

The    Principles    of   Book-keeping   by    Double    Entry.  ) 
4th  edit,  by  H.  W.  Manly.     8vo.     1875.  ) 

Parliamentary  Papers. 

Colonial  Acts  and  Bills. 

Foreign    Insurance     Companies'     Deposits     Acts. 

New  Zealand,  1894,  1895,  1900. 
Government    Insurance   and  Annuities   Act.    Xew 

Zealand,  1874. 
Government    Insurance     Association    Act.      Xew 

Zealand,  1884. 
Life    Assurance    Companies  Act.     Xew   Zealand, 

1873. 

Toronto,  Insurance  Institute  of 
Proceedings,  1901-6. 


The  Institute. 


F.  B.  Wyatt. 


The  Government 
ofN.Z. 


The  Institute. 


COMBINED  INDEX  TO  THE  FIRST  FORTY  VOLUMES  OF 
THE    JOURNAL. 

For  the  greater  convenience  of  students  and  readers  of  the  Journal, 
and  in  view  also  of  the  fact  that  the  Combined  Index  to  the  First 
Twenty  Volumes  has  for  some  time  been  out  of  print,  the  Council 
have  authorized  the  Editor  to  prepare  and  issue,  in  place  of  an 
Index  to  Volumes  XXXI  to  XL,  a  Combined  Index  to  the 
FlRST  FORTY  VOLUMES.  This  Index  has  now  been  completed, 
and  is  issued  to  Members  of  the  Institute  with  the  present  number 
of  the  Journal. 
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Ackland  (T.  G.).  Remarks  on  the  Error 
introduced  into  Mortality  Tables  by 
Graduation,  S4. 


Actcarial  Notes  : 

Application  of   Law   of   Uniform 

Seniority  to  Select  Tables.     G. 
Goodman,  566. 
Determination  of  Kate  of  Interest 
in  Annuities-Certain.     Dr.  V.  P. 
C'antelli,  100. 
New    Demonstration   of   Formula 
for  Value  of  an  Apportionable 
Annuity.     G.  J.  Lidstoue,  97. 
Adlard    (H.    T.).      Remarks   on    Com- 
parative Bonuses  under  Whole-Life 
and  Endowment  Assurances,  289. 
Allen  (J.M.).   On  the  Relation  between 
the  Theories  of  Compound  Interest 
and  Life  Contingencies,  305,  347. 
Allin  (S.  J.  H.  W.).     Remarks  on  Com- 
parative Bonuses  under  Whole- Life 
and  Endowment  Assurances,  291. 
Altenburger  (J.).    Review  of  his  Papers 
on  Graduation,  449. 

Letter  on  the  General  Theory 

of  Summation  Formulas,  454. 
Annuities  -  Certain,    Determination   of 
Rate    of     Interest    in.    Dr.    F.    P. 
Cantelli,  100. 
Annuity,    Apportionable.       Xew    De- 
monstration of   Formula  for  Value 
of.     G.  J.  Lidstone,  97. 
Austin   (H.   H.).      Remarks   on   Com- 
parative Bonuses  under  Whole-Life 
and  Endowment  Assurances,  292. 


Bacon   (J.).     Remarks  on   Extra   Pre- 
miums, 521. 


Baker  (H.  J.).  Remarks  on  Compara- 
tive Bonuses  under  Whole- Life  and 
Endowment  Assurances,  299. 

Barnes  (J.  H.).  Remarks  on  Legal 
Aspects  of  Life  Assurance  Practice, 
245. 

Barrand  (A.  R.).  Further  Xotes  on 
some  Legral  Aspects  of  Life  Assur- 
ance Practice,  109. 

Table  of  Cases  cited,  228. 

Index,  233. 

Legal  Notes,  409,  570. 

Bergholm  (P.).  An  Investigation  into 
the  Mortality  among  Scandinavian 
Emigrants  to  the  Congo,  255. 

Board  of  Trade  Returns,  Summary  of, 
for  1906,  457. 

Bonuses,  Comparative,  under  Whole- 
Life  and  Endowment  Assurances. 
H.  J.  Rietschel,  273. 

-British  Offices  Life  Tables,  1893. 
Select  Tables  0™  and  OB1*.  Valu- 
ation Tables,  0M  ".     Review,  579. 

Buchanan  (Dr.  J.).  Model  Office 
Reserves  for  Endowment  Assur- 
ances, 18. 

Burn  (J.).  Remarks  on  Extra  Pre- 
miums, 519. 


C. 

Calderon  (H.  P.).  Remarks  on  the 
Error  introduced  into  Mortality 
Tables  by  Graduation,  91. 

Cantelli  (Dr.  F.  P.).  On  the  Deter- 
mination of  the  Rate  of  Interest  in 
Annuities-Certain,  100. 

Compound  Interest  and  Life  Contin- 
gencies, On  the  Relation  between 
the  Theories  of.     J.  M.  Allen,  305. 

Congo,  Mortality  among  Scandinavian 
Emigrants  to  the.  P.  Bergholm, 
255. 

Mortality  on   the.      Dr.  A.    E. 


*prague,  268. 
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CORRESPONDENCE : 

"  A  Fragment  of  Histoi-y."     T.  E. 

Young,  104. 
General     Theory    of    Summation 
Formulas.    .1.  Altenburger,  454. 
Mortality  on  the  Congo.    Dr.  A.  E. 

Sprague,  268. 
Valuation    of    Limited  -  Payment 
Policies.     A.  Fraser,  105. 
Coutts  (C.  R.  V.).     Remarks  on  Legal 
Aspects  of  Life  Assurance  Practice, 
246. 

Remarks       on       Comparative 

Bonuses     under    Whole  -  Life    and 
Endowment  Assurances,  29-1. 

■  Remarks  on  Extra  Premiums, 

517. 


D. 


Doust-Smith  (E.  C).  Remarks  on 
Legal  Aspects  of  Life  Assurance 
Practice,  249. 


E. 

Elderton  (W.  P.).  Remarks  on  Com- 
parative Bonuses  under  Whole- Life 
and  Endowment  Assurances,  296. 

"  Frequency  -  Curves  and  Cor- 
relation."    Review,  443. 

Endowment  Assurances,  Comparative 
Bonuses  under  Whole  -  Life  and,. 
H.  J.  Rietscliel,  273. 

Model  Office  Reserves  for.    Dr. 

J.  Buchanan,  18. 

Examinations.  Papeis  set,  April  1907, 
584. 

Results  of,  April  1907,  607. 

Extra  Premiums,  On.  H.  E.  W.  Lutt, 
461. 


P. 


Faulks  (J.  E.).  Remarks  on  Legal 
Aspects  of  Life  Assurance  Practice, 
250. 

Findlay  (Dr.  A.  \\\).  Remarks  on 
Legal  Aspects  of  Life  Assurance 
Practice,  248. 

Fraser  (A.).  Letter  on  the  Valuation 
of  Limited-Payment  Policies,  105. 

Fraser  (D.C.).  Remarks  on  relation 
between  Theories  of  Compound  In- 
terest and  Life  Contingencies,  340. 

"  Frequency-Curves  and  Correlation." 
By  W.  P.  Elderton.     Review,  443. 

Frequency-Curves  and  Moments.  R. 
Henderson,  429. 


G. 


Galer  (F.  B.).  Remarks  on  Graduation 
of  Mortality  Tables,  91. 

Goodman  (G.).  On  the  Application  of 
the  Law  of  Uniform  Seniority  to 
any  Select  Table  graduated  by 
Mr.  G.  F.  Hardy's  adaptation  of 
Makeham's  Formula,  &c,  566. 

Graduation,  Summation  Method  of. 
J.  Altenburger,  454. 

G.  King,  54,  530. 

G.  J.  Lidstone,  348. 

J.  Spencer,  361. 


H. 


Halm  (Dr.  P.).  Obituary  Notice  of, 
107. 

Hardy  (R.  P.).  Remarks  on  Com- 
parative Bonuses  under  Whole-Life 
and  Endowment  Assurances,  295. 

Hart  (J.  R.).  Note  on  the  Report  of 
the  Registrar  of  the  Land  Registry 
for  1902-5,  52. 

Remarks  on  Legal  Aspects  of 

Life  Assurance  Practice,  240. 

Remarks  on   Extra  Premiums, 


515. 


Henderson    (R.).        Frequency-Curves 

and  Moments,  429. 
Hodgson  (W.  H.)      Remarks  on  Extra 

Premiums,  519. 


I. 


Index    to     First    Forty    Volumes    of 

Journal.      Announcement   of  issue, 

624. 
"Institute  of  Accountants."  Injunction 

against  use  of  Letters  "  F.l.A."  and 

"  A.I.A.",  272. 

Institute  of  Actuaries  : 

Additions  to  Library,  614. 

Examinations.  Names  of  Success- 
ful Candidates,  April  1907,  607. 

Papers  set  April  1907, 584. 

Messenger  Prize  1905.  Awarded 
to  C.  H.  Wickens,  272. 

New  Members  of  Council,  612. 

President  for  time  being  co-opted 
Member  of  Royal  Patriotic  Fund 
Corporation,  270. 

Presidential  Address  1906,  1. 

Proceedings  at  the  Annual  General 
Meeting  1907,  609. 

Session  1906-7,  599. 

Report  1906-7,  600. 

Revenue  Account  and  Balance- 
Sheet,  for  the  year  ending  31 
March  1907,  602-603. 


Index  to   Vol.  XLT. 
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Journal,     Combined     Index    to     First 

Forty  Volumes  of.  Announcement 
of  Issue,  624. 

K. 

Kenchington  (C.  W.).  Remarks  on 
relation  between  Theories  of  Com- 
pound Interest  and  Life  Contin- 
gencies, 340. 

King  (G.).  On  tbe  Error  introduced 
into  Mortality  Tables  by  Summation 
Formulas  of  Graduation,  54. 

Notes  on  Summation  Formulas 

of  Graduation,  with  certain  new 
Formulas  for  consideration,  530. 


Land  Registry.  Note  on  the  Registrar's 
Report  for  1902-5.     J.  R.  Hart.  52. 

Lesral  Aspects  of  Life  Assurance  Prac- 
tice.    A.  R.  Barrand,  109. 

Legal  Notes.    A.  E.  Barrand,  409,  570. 

Lidstonc  ^G.  J.).  A  New  Demonstra- 
tion of  the  Formula  for  the  Value  of 
an  Apportionable  Annuity  payable 
m  times  a  year,  97. 

On  tbe  Rationale  of  Formula' 

for  Graduation  by  Summation,  34 >. 
Remarks    on    the   Error  intro- 


duced into  Mortality  Tables  by 
Graduation,  87. 

Life  Assurance  Companies  of  the 
United  Kingdom,  1906,  457. 

Life  Contingencies  and  Compound  In- 
terest, On  the  Relation  between  the 
Theories  of.     J.  M.  Allen,  305. 

Limited  -  Payment  Policies,  On  the 
Valuation  of.     A.  Eraser,  105. 

Lutt  (H.  E.  W.).  On  Extra  Premiums, 
461. 

—  Remarks  on  Legal  Aspects  of 

Life  Assurance  Practice,  247 

M. 

MacGillivray  (E.  J.).  Remarks  on 
Legal  Aspects  of  Life  Assurance 
Practice,  244. 

Manly  (H.  W.).  Remarks  on  Com- 
parative Bonuses  under  Whole-Life 
and  Endowment  Assurances,  297. 

Remarks  on  Extra  Premiums. 

522. 

May  W.  T.  .  Remarks  on  Legal 
Aspects  of  Life  Assurance  Practice, 
247. 

Messenger  Prize  1905.  Awarded  to 
C.  H.  Wickens,  272. 

Model  Office  Reserves  for  Endowment 
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